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Torchweld Style 4NF Welding Torch. 






TORCHWELD welding gas pressures are economically low, 
maintaining the neutral welding flame—with only an equal 
gases. 


securing and 
consumption of 


The speediest and most economical torch for welding, because patented con- 
struction eliminates flash-backs. Torch will stay lighted, operating continu- 
ously on the hottest and most difficult jobs. Made in nine sizes. 















Torchweld Style 15MC Cutting Torch. 







Built for hard service, and so constructed that upkeep expense is negligible. 
Operating costs are surprisingly low because large gas passages permit cut- 
ting with very low pressures. Never-flash construction—stays lighted under 


working conditions that have heretofore always caused flash-backs. Furnished 
in several styles. 
















EVER in the history of the oxy-acetylene industry has equipment proven so satis- 
factory as it has since TORCHWELD was placed on the market. It has met and 
is meeting with tremendous acceptance in the metal working industries, and the 


largest installations on record are TORCHWELD. 


The basic reasons for TORCHWELD superiority are patented and incorporated 
in this equipment. 












TORCHWELD apparatus can be purchased at reasonable prices—even though the 
desirable and necessary features are singular in this line. 


To use TORCHWELD means exceptionally good welding and cutting service and 
protected profits for you. 


Start NOW— write for further information. 














Torchweld Equipment Company 


Fulton and Carpenter Streets Chicago, Ill. 





Published Monthly by the Welding Engineer Publishing Co. Entered eas Second Class Matter Jan. 20, 1916, ot the Post Office at Chicago, Ill., Under 
the Act of March 3, 1879. 
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Trimming steel plates with 
Oxweld Cutting Blowpipe 
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Z-z-z-t!—Cut Clean as a Whistle 


What Oxweld has 
done for others— 
Oxweld can do 
for you. 





An illustrated book 
“Oxweld Can Do It” 
tells what oxwelding 
is doing—write for it 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING 


1316-22 7 


This man’s Oxweld Cutting Blowpipe slices through the toughest of metals 
as quickly and smoothly as a carpenter’s saw eats through a correspond- 
ing thickness of wood! 

And what the Oxweld Cutting Blowpipe is to the hack-saw of yesterday 
—the oxwelding torch is to the clumsy, old-fashioned ways of joining 
metals. For oxwelding means the merging of metal parts into one 
homogeneous whole. 


The process is used as a manufacturing factor in a great variety of indus- 
tries—always to the profit of the producer and the improvement of the 
product. And in saving worn and broken machines from the scrap 
heap, oxwelding is adding thousands of dollars to the producing capital 
of American Industry. 

Oxweld Service Engineers, stationed in more than fifty important cities, 
will demonstrate the application of oxwelding and cutting to your prob- 
lems of production and reclamation. There is no charge for such service. 


Write for free illustrated book “Oxweld Can Do It!” 


OXWELD ACETYLENE COMPANY - Newark, N. J. + Chicago « San Francisco 
Sales Representatives in the Principal Cities of the World 
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PURI 
CUTTING 
WELDING AND CUTTING APPARATUS 
AND SUPPLIES 














2311 EAST 5%" ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
iLiws. THIR.D ST. 2990 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 

362 PEIRPONT AVE. S030 HURON ST. 

SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


THE MODERN TORCH 
BEARERCARRIES A 
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of the Cited States. 


Buyers’ Index 


Readers of Ghe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufactur ‘ers 


February, 19 











ACETYLENE (Compressed in Cylinders) 


Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 

Universal Oxygen Co, 
Prest-O-Lite Co. 


ACETYLENE GENERATORS 


Air Reduction Sales Co. 
Bastian-Biessing Co. 
Carbic Mfg. Co. 
cin iauraenvittec Co 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘‘o 
United States Welding Co. 


ADVERTISING SERVICE FOR WELDERS 
Welding Promotion Co. 
ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Wm. Cramp & Sons 
Electrie Are Cutting & Welding Co 
Iron City Foundry Co. 
vis-Bournonville Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior -Acetylene Mach “e 
Torchweild uipment Co. 
United States Welding Co 
ALUMINUM FLUX 


Air Reduction Sales Co. 
Burdett Cxygen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfe “* 
Hauck Mfg. Co. 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemica! Co 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine ‘‘o 
uipment Co. 

United States Welding Co. 
ALUMINUM SULDEK 

Air Reduction —— Co. 

Burdett Ox«cveen 

Liberty Welding co. 


ANNEALING FURNACES 
Buffalo Dental Mfg. Co 
Generali BKiectric Vo. 
Universal Oxygen Co 
APRONS (Asbestos) 
Chicago Eye Shield Co 
Fleetete Are Curting & Welding Co. 
Servicized Products Co. 
ASBESTOS GLOVES 


Air se Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Sh Shield Co. 
Imperial Brass Mfg. Co. 
Galvesenh Oxygen €o. 


ASBESTOS SHEET PAPEK 


Co. 
or Oxy-Acetylene Machin. Co 
ted States Welding Co. 


aie TORCHES (Acetylene) 

See “Torches” 
B00 Rotating te Welding) 

— wetaine ieee 

Blectric Are Cutting & Weiding Co. 
BRASS AND BRONZE FLUX 

Alr Reduction Sales Co. 

Burdett Oxyger Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 
Rochester Welding Works 


349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











are an hat ges occurrence in our 

op. a anywhere, take the 
big wy little Jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boller Welding and special tanks 
our speciality. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


- Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 








Boost Mfg. 
a Beionints Co. 
The Imperial Brass mete. Co. 


Ont Sta 
Oxw acets _ 


Unusual Welding Problems 





BRASS SPELTER WIRE 
Air Reduction ~~ Co. 
Burdett ae © ‘0. 
Universal Oxygen Co. 
Torchweld Bauipment Co 


BRAZING OUTFITS 
Alexander Milburn Co. 
Bastian-Blessing Co. 
Buffaio Dentai Mfg. Co. 
Hauck Mfg. Co. 
Fidelity Sone Mfg. 
Imperial Brass Mfg co 
Smith’s Seventionn Inc. 
superior Oxy-Acetyiene Machine Uo 
Torchweld Equipment Co. 


BRONZE FILLER RODS 


Air Reduction Seles Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co 
Burdett Oxygen 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machin= Ce 
Torchweld Equipment Co. 
United States Weiding Co 
Universal Oxygen Co. 
CABLE (For Leads) 
Electric Are Cutting & Welding Co. 
General Electric Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 


CARBIDE (Calcium) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 


BEseees th Cates) 
Co. 
med 


CARBIDE (Com: 
Carbic Mfg. 


CARBON (Blocks, 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co. 


CARBON REMOVING TORCHE® 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Atlas Foundry Peni 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 


Electric ,& ‘Welding & Cutting Co. 
ea a lle Vo. 

liauck Mfg. Co. 

International Oxygen Co. 

Modern Engineering Co. 

North Buffalo Hardware Foundry. 
fhe imperial Brass Mfg. wv 
Oxweld Acetylene Co. 

Imperial prom ts. 

Page Steel & re Co. 

John A. Roebling’s — Co. 
Smith’s Inventions, Inc. 

-Acetylene Machine Co 
uipment Co. 
Transportation En “7 ' Corp. 
United States Welding Co. 


COPPER 


Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 


CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co. 


CYLINDERS 
Wm. Wharton, Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 
Blectric Arc Welding & Cutting Co. 
General Electric Co. 


Lincoln Elec. Co. 
Quasi-Arc hag ge 
Westinghouse Elec. & ts. Co. 
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) =| 
Buffalo, N. Y. Minneapolis, Minn. 
846 Main St. 14 No. 9th St. 
Chicago, Ill. New York, N. Y. 
1522 Michigan Ave. 355 W. 57th St. 
Cleveland, Ohio 


ittsburgh, Pa. 
6529 Euclid Ave. Pittsburg a 





5102 Baum Blvd. 
Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif: 
18 Martin St. Throughout the World. 116 Hyde St. 


} | L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 


Beware of Imitators 


Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 





Repairs to Scored Cylinders by Lawrence 
' Patented Process are permanent and guaranteed 
for the life of the motor. 


Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 


of you. 
i Distributors of De Luxe Light Weight Gray 
: Iron Pistons, Rebco and Hi-Speed Rings and 
Wrist Pins. 
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ELECTRIC RESISTANCE WELDERS. See 
“Resistance Welding Machines” 


ELECTRODE HOLDERS 


Electric Are Welding & Cutting Co. 
General Electric Co. 

Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 


ELECTROLYTIC OXYGEN AND HYDBUGENR 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
international Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
B. Dieden Co. : 
Electric Arc Cutting & Welding Co 
Davis-Bournonville Vo. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The imperiai Brass Mfg. Co 
Oxweld 6 oss wi +“ 
iteel re 
Ee,S Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 


*ILLER RODS (Tobin Gronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fay. cv 
Davis-Bournonville Co 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co 

Steel & Wire Co. 

Superior Oxy-Acetylene Machine Ce 

Torchweld Equipment Co. 
United States Welding Co 


FILLER RODS (Vanadium Steel) 


Air Reduction Sales Co. 
Burdett Oxygen Co. 

Bierman- Everett Fay. Co 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 
Davis-Bournonvilie Co 
Hauck Mfg. Co. 
{International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld Acetyiene Co. 
Reid-Avery Co. 

Torchweld Equipment Co. 
duperior Oxy-Acetylene Machine ve 
United States Welding Co. 


FIREPROOF PLASTIC 


National Carbon Co. 
U. S. Welding Co. 


*1LUE WELDERS (Electric) 
General Electric Co. 


FLUXES 


Air Reduction Sales Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Smith's Inventions, Inc. 


®UBRNACES (Annealing) 


Buffalo Dental Mfg. Co 
Geist Mfg. Co 

General Electric Co. 
Hauck Mfg. Co. 


PREHEATING FURNACES 

Buffalo Dental Mfg. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetyliene Machine Co 
GAS BURNERS (Preheating) 

Alr Reduction Sales Co. 

Geist Mfg. Co. 


Superior Oxy-Acetylene Machine Co 
Fi) st Oxygen Co. 


U. 8. Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 


Burdett Oxygen Co. 
International Oxygen Co. 


GLOVES (Welders Asbestos) 
} hen Oxygen 


Electric Arc Cutting °e Welding Co 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 


GOGGLES 
Chicago Eye Shield Co 
Im 1 


Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 


GRINDING MACHINES 

N. A. Strand Co. 

Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 


HARDENING FURNACES 
Buffalo Dental Mfa. Co 
General Electric Co. 

Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co. 

Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine ‘‘v 
Torchweld Equipment Co. 

United States Welcing Co 

HOSE UNIONS 
Air Reduction yw + Co. 
Bastian-Blessing Co. 

Fidelity Brass Mfg. 

K-G Welding & 7, Bened Co. 

Hauck Mfg. Co 

Imperial Brass Mfg. Co. 
International Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine ‘‘o 
Torchweld Equipment Co. 


HYDROGEN 
Burdett Oxygen Co. 

Gas Products Association 
International Oxygen Co. 


G@YDROGEN PLANTS 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Geist Mfg. Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Uxweld Acetylene Uo. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing “o 
Fidelity Brass Mfg. Co. 
Buffalo Dentai Mtg Lo. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘‘o 
Torchweld Equipment Co. 


NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 

OLL BURNERS (Preheating) 
Air Reduction Sales Co. 
Gas Products Asan. 

Geist Mfg. Co. 

The Imperial Brass Mtg. Co. 
Modern Engineering Co. 
toxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 


OXY-ACETYLENE CUTTING MACHIN&ES 
Davis-Bournonville Co. 


OXYGEN (Compressed in Cylinders: 
Air Reduc:ion Sales Co. 
Burdett Oxygen Co. 
Compressed Gas Corporation. 
Gas Products Ass’n. 
{International Oxygen Co. 
The Linde Air Products Co 
Swift & Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett Oxygen Co. 

Gas Products Assn. 
International Oxygen Co 
Universal Oxygen Co. 


PREHEATING FURNACES (Artificial or 
Geist Mfg. Co. 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 
PRESSURE GAUGES 
Air Reduction Sales Co. 
Alexander Milburn Co. 
Bastian & Blessing Co. 


Burdett Oxygen Co. 
Ma vie- Benrneavitte On 


Co. 
The Imperial Brass Mfg. Co 
Modern Acetylene Co. 
Srosries Oxy-Acetylens Machine Co 


Torchweld Equipmen t Co. 
nited States Welding Co. 


REGULATING VALVES (Acetylene) 





Federal Brass Works 
Hauck Mfg. Co 
Fidelity Brass Mfg. Co. 
International Oxygen Lv. 
The Imperial Brass Mfg «wv 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy~Acetyiene Machine ‘o 
Torchweld ufpment Co. 
United States Welding Co 
REGULATING VALVES (Hydrogen) 

Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 

Federal Brass Works 

Fidelity Brass Mfg. Co. 
International Oxygen Cu 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions. Inc. 
Torchweld Equipment Co 


REGULATING VALVES .U:yzen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith's Inventions, Inc. 
AND BLAST 


Transportation Engineering Corp. 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Co. 


SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-Acetylene Weldin 
Cutting) P ™ —— 
Air Reduction Sales Co. 

The Bastian-Biessing Co. 
Carpic Mfg. Co. 
Burdett Uxygen Co. 
VDavis-Buurnonviilie Co 
Federal Brass Works 
Fidelity Brass Mfg. Co. 
Compressed Gas Corporation. 
International Oxygen Wo. 
The Imperiai Brass Mfg. Cu 
K-G Welding & Cutting Vo 
Alexander Milburn Co. 
Modern Engineering Co 
Ciwaeld Acetylene Vo 
Prest-O-Lite Co. 
Smth’s Inventions, Inc. 
Superior Oxy-Acetylene Machine :o 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 


a (Oxy-Hydrogen Welding and 


Air Eibestion Sales Co. 
The Bastian-Blessing Co. 





Texas H uarters for Welding 
and Cutting. e Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Compressed Gas Corporation. 
l’aVvis- Bournoenvilie «© + 
Fidelity Brass Mfg. Co. 
international Oxygen Cu. 
‘Lhe Imperial Brass Mfg co 
K- Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 

su or Oxy-Acetylene Machine ‘‘o 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co 


TANK CONNECTIONS (Oxyxen and Avesy 
tene Adaptors) 


Air Reduction Salea Co. 
Compressed Gas Corporation. 
Fidelity Brass Mfg. Co 
[nternational Uxysen Co. 
Alexander Milburn Co. 
Smith's Inventions, Ine. 
Superior Oxy-Acetyiene Machine ‘o 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 


THF RMALENE-GAS 
The Triangle Mfg. Co. 
THERMIT WELDING 
Metal & Thermit Corp. 
— (Gasoline and Kerosene Prehest 


Air — o> = 
Buffalo Dental Mfg. 
The Iimperia' Brass Ste Ce 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
er San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
34 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%in.x ¥% in. (Nut) 
% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 


the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham..........+-- 1916 Morris Ave. 
Mobile. .....seeeecees 16 S. Commerce St. 
Montgomery.....+...«+-+- 114 N. Perry St. 

ARIZON 
Phoenix... .o0+-ss+s++5 42 S. Central Ave. 

“ARKANSAS 
Ft. Smith. sox... vvcceceel 123 S. Ninth St. 

CALIFORNIA 
Presnes é.. od ntwendt icionk osc bds 932 H St. 
Los Angeles........+-+«+- 639 Gibbon St. 
Sacramento. .....cccccsccvscses 217 O St. 
San Diego.......++.-- Seventh and J Sts. 
San Francisco..........«+.- Balfour Bldg. 

COLORADO 
Denver......Nimeteenth and Wazee Sts. 

CONNECTICUT 
Hartford. ..«.cvocsverscee 412 Trumbull St. 


DISTRICT OF COLUMBIA 
Washington........ 501 Second St., N. E. 
FLORIDA 


Oo 
Jacksonville.......... He deids 13 Cedar St. 
TAMPG. csccencavidcsrpuus 805 Tampa St. 

GEORGIA 
AUIGRRGE . cio SU Foccteccsese P. O. Box 1594 
Savannah, Ogeechee Canal, 8. of Bay St. 

>. Box 78 

ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
Danville. ..c.ccccccesssseees-51l Oak 8t, 
DeORtEr. . cccccpstened 1338 W. William 8t. 
East St. Louis............ 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8. Granite St., P. O. Box 747 


Monmouth........... 124 E. Archer Ave. 
See ee ee 100-110 Edmund 8t. 
Phones Main 700-701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Sprimgfield..........1801 Washington St, 

Streator 





702 East Elm St. 





INDIANA 
Bvaneville...cccccccccase 1601 Illinois St. 
Port Wayne... cccccseses 2216 Broadway 
Indianapolis......110-112 8. Alabama St. 

Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute. . os: se ss te 921 Wabash Ave. 
IOWA 
EVORDOSE. oo ccncccveneat 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
WOSGTISS. cccccecés 1209 East Fourth St. 
KANSAS 
a rr ae 109 W. Third St. 
Rhine. 20 00.200 0mcomeaiee 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 961 
KENTUCKY 
ATOM .nccceccese Cer ecereseeeeseseseeres 
Louisville...... ogee canes 126 EB. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St. 
NE 
Portland. ......-sssesses 11 Exchange St. 
MARYLAND 
Mahtime#re...ccccesvs 19 BE. Lombard St. 
Cumberland....53 Third Nat'l Bk. Bidg. 
Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 
eg), ee boomed Napier 8t. 
Worcester... sccccscsccsce 15 Federal St. 
MICHIGAN 
Detroit...... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
BIQnCecK. ...ccces First Nat'l Bank Blidge. 
Iron Mountain...... 518 Stephenson Ave. 
Jackson........ee.- 172 South Water St. 
Muskegon.......... 303 W. Western Ave. 
Saginaw. 1830-1840 N. Michigan Ave. 
Sault Ste. “Marie......... eecccesecccsese 
MINNESOTA 
Minneapolis.........«++:. 334 N, First St. 


Phones Nicollet 7121, 
Tri City-Automatic 38634 


Virginia... .ccccssscsusess 413 Chestnut St. 
MISSISSIPPI 
Vicksburg.........-- 1312 Washington St. 

MISSO 
Kansas City......+++« 1422 St. Louis Ave. 
St. Joseph....... 920 Sixth St., Sta, “A.” 
St. Louis....... (See East St. Louis, Ill.) 
NEBRASKA 


Omaha.. 


socepessanhe 1007-9-11 Jones St. 
Union Sta. P. O. 
NEW JERSEY 
...-West and Clinton Sts. 
251-55 Ridgewood Ave. 
NEW YORE 
pS ON POP ee ee ----108 Third Ave. 
Binghamton.........+«+. -++21 Jarvis St. 
Phones Long Distance 467, 
York State 210, Bell 2450 





Buiiale.,. 20 ccccccestvece .1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
Hurleyville © getowoves es 
On cccccegéhbe a4 “New York “Ave. 
Kingston..... O'Neil st. . Near Broadway 
Niagara Falls TeETirTiiTT rT? TTT ree 
Poughkeepsle.........+se+¢% ---Smith St. 
and N. Y., N. H. & H. R. R. Tracks 
Dh at ievececces cel been - 136 Hotel St. 
Watertown. ........s6- --. 438 Court St. 


Whitehall. sisi si eeickes 22-23 Main St. 
NORTH CAROLINA 
Charestte.....csasenen --205 W. First St. 
Wilmington... ssiasenabes 13 N. Front St. 
RARGGED .. 0s 2. dee ..P. O. Box 14°@ 
NORTH DAKOTA 
ae Fifth St. and Second Ave. 
OHIO 
eer Factory and Moore Sts. 
Canton........ 618 Mulberry Road, 8. B. 
Cincinnati..67 Plum 8t., Phone Main 682 
Cleveland... vse 601 The Citizens’ Bldg. 
SOAUEG «:. 5:00 Go. dn ek don 310 Dublin Ave. 
PE 812-828 EB. First St. 
Es» 6 <ctepsevewenn 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N, Seventh 8st. 
mo. errr 8. Erie St. 
Youngstown..... Jones “and Brittain Sts. 
Zanesville. ......ceeee Main and 2nd Sts, 

OKLAHOMA ; 
McAlester. >...ssecssecceesS N, Main St. 
OMIGBGIRS « - kv ccnccese 4 West Park Place 
-y ew vee 1-11 N. Boulder St. 
pio 
Portiand. . ic.ctsveae 15th and Hoyt Sts. 
PENNSYLVANIA 
Pee 359 Beaver St. 


DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
BGs on ss vcccscccuesen 1426 Chestnut St. 
Harrisburg 25 8S. Tenth St. 
Johnstown, Messenger St. and B. & O. R.R, 
Pittsburgh ...ccsvcs 


aS 1202 Chamber of Commerce “Blae. 


Pottsville....Railroad and Sanderson 8t. 
Scranton........ Penn Ave. and Vine 8t. 
Shamokin......... fa ene Walnut Sts. 
Williamsport....... nal and Court Sts. 


Ca 
SOUTH CAROLIN 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 


eee cocosveses ° evoce 
627 Volunteer a “Insurance Blag. 


Knoxville........+. Depot Ave. 
Memphis. ......ccess- i South Main 8&t. 
Nashville........ io notches Broadway 
TEXAS 
ee Wood and Market Sts. 


El Paso..First and Kansas a Phone 50 
Houston 


.Baker and Cedar Sts., Pp. }. "Box i214 
San Antonio........:.-++-11§ Medina St. 


Waco..Thirteenth & Mary Sts., Phone 23 
UTAE 
Salt Lake City..108 W. Second South St. 
VIRGINIA 


Lynchburg....... -«. 1824 Commerce 8t. 
LO Re seeesesee 613 Front St. 
Riohmoené . .. css iskens 18th and Cary Sts. 
WEST VIRGINIA 

Bluefield......... -++eee+195 Roanoke St. 
Charieston..Broad St. and K. & M, R. R. 
Elkins....... Railroad Ave. and First St. 
pe rr seco ae 

Huntington. Severth “Ave. & Eighth 8st. 
Morgantown...... 178 Clay 8t., Phone 20 
Wheeling........ 43rd ry McCulloch 8t. 

WASHIN 
Seattle........ 508 Westlake Ave., North 
Spokane..162 So. Post St., Phone Riv-96 
hee ow 
La Crosse..... --e+-Front and King 8 
Madison....... «-. 518- is Williamson St. 


Milwaukee....... «sees 120 Jefferson St. 


UNION CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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Welding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. : 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, III. 
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Gauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

— Btn te nn Co. 

Supers ior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Burdett gen Co. 

Davis-Bournonville Co. 
International Oxygen Co. 

Modern Engineering Co. 
Prest-O-Lite Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

United States Welding Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 

Burdett Mfg. Co. 

International Oxygen Co. 


WELDING APPARATUS (Electric) 


Blectric Arc Welding & Cutting Co. 
Genera! Electric Co. 
Gibb Instrument Co. 
Lincoln Elec. Co. 
uasi-Aro Weldtrode Co. 
estinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 


Air Reduction Sales Co. 

Chiiago Bye Shield Co. 

Electric Arc Cutting & Welding Co. 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 


WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co. 
Chicago Bye Shield Co 
International Oxygen Co. 
Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 


WELDERS MASKS 
Chicago Eye Shield Co. 
Blectric Arc Welding and Cutting Co. 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
D WIRE 


G RO 

Air Reduction Sales Co. 

Atlas Foundry Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 

B. Dieden Co. id 
The Imperial Brass Mfg. Co. ‘ 
International Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
North Buffalo Hardware Foundry. 
Oxweld Acetylene Co. 
Page Stee] & Wire Co 
Quasi-Are Weldtrode Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
warn rtation Dat enat Corp. 

~ Bg HOLDERS 


WIRE "AND ‘ CABLE (Asbestos Insulated) 
ert} Steel & Wire Co. 
D. . Fuse Works, Genera! Electric Co 


ALPHABETICAL aNDEX TO ADVERTISERS 


4 
Air Reduction Sales Co... ........cceecens 59 
American Carbolite Sales Co.............. 45 
i Cina. case bee e.e 6 6 + 6b. ebma 51 
B 
Bastian-Blessing Co., The............... 30-31 
Bierman-Everett Fdy. Co.........-.s.e06. 58 
The Ruckeye Welding & Sup. Co.......... 58 
Buffalo Dental Mfg. Co............sseeees 15 
ET NG als 0 0 nts ch cope ents ees tnee 57 
Cc 
SE, ET, Cn ns wee wep 0 tin 0 0dn bee 44 
Central Steel & Wire Co...........-.e00% 57 
Chicago Bye Shield Co..............eee08- 51 
Chicago Steel & Wire Co...............55. 8 
Chicago Welded Products Co........ Cescae 4 
Commercial Acetylene Supply Co.......... 11 
Compressed Gas Corporation.............. 3 
eM, SIE GE MY Sin's wo ccc bcceceesebece 14 
D 
Davis-Bournoville Co. ....... 6. .ccccwecces ) 
of Fe ea RO ee ee 58 
EK 
Blectric Arc-Welding & Cutting Co....... 58 
ST SE Ms wee eeeer cece ccc teetecbe 56 
F 
WeGerel Meese Werks. . os. ccc cece cccvccne 15 
WeGerty MvOes We. Gd... 2... cccccccccece 53 





Gotet BG - Ce. «- Gbicee cece ccc ccs ccdeveves 

General hestrte se 

Gas Products Assn........... 
H 

Hauck Manufacturing Co.....--..+-+++«+. 55 

Hoskins Process Development Co........¢ 58 
| 

Imperial Brass Mfg. Co........-eeeennceee 58 
K 

K-G Welding & Cutting Co.........-ses00s 55 
L 

Liberty Welding Co... ..........eeceness 51, 56 

Linde Air Products Co.........66-eeeseeee 18 

Lincoln WBWilectric Co........6s eee eeeceeces 10 

L. Lawrence & CoO.....sesseeeecceccees ee 
M 

Manganese Steel Forge Co.........++-+05- 16 

Morey Flux & Chemical Co............++++ 58 

Modern Engineering Co.........- +555. 15 
N 

North Buffalo Hardware Foundry....... . 58 
o 

Oxweld Acetyteme Co...........ceeenee coe 8 
P 

Page Steel & Wire Co.......-.6-.ceecnees 47 

The Prest-O-Lite Co., Inc........--s.eeee+ 39 


Q 
Quasi-Are Weldtrode Co.. 


Reid-Avery Co. 
Rochester Welding Works.. .. 
Roebling, John A., Sons, Co.... 


C.. BG aici Raw Se wie 
Superior Oxy-Acetylene Machine Co ‘ 
Southern Welding Machine Co... : 
Shawinigan Products Corporation. 
Smith’s Inventions, Inc......... 
N. A. Strand & Co..............- 
DwriGG rene eae a6 4c hove siceses 


Torchweld Bauipment Co........Front C: 
Transportation Engineering Corp.. 
Triangle Mfg. Co...........--. 





Union aos't Sales Co........ 
U. 8S. Gauge Co 
United States Welding Co...... 


w 


Westinghouse Elec. Mfz. Co...... 
Wm. Wharton, Jr., & Co., Inc. 
Wodack Electric Tool Corporation. 


a 
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Commercial 
Acetylene— 
The Right Gas 


for Welding 
and Cutting 


Before purchasing acetylene consult us. 
You do not have to pay a deposit or pur- 
chase cylinders. All you do is buy the acety- 
leneas you need it. Weloan you the cylinders. 


Supplied in the following sized cylinders : 


10 in. x 30 in. size - 125 cu. ft. capacity 
12 66 x 36 66 66 ¥ 225 66 ft. 66 


Phau « oa & 


The purest acetylene that can be manufactured guaranteed 
Prompt and efficient service from plants and warehouses 


Submit your acetylene requirements to our nearest office. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Los Angeles, Calif. Aurora, Ill, 
East Deerfield, Mass. Boston, Mass. Toronto, Ont. 


San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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A Wider Field 
for Job Welding 


Commercial welders who put in the 
Lincoln Arc Welder tell us that it 


widens their field at once. 





Welding gear cases from 
steel. Many little manufacturir 
jobs of this character are t 
found in every town. 


They can do manufacturing work that 
they did not attempt before—they can 
make a wider margin of profit on repair 
work—they can do welding of better 
quality and give better service than ever 


before. . 





Gas Tank made from st 
sheets by electric arc weldi 
Pipe fittings also ed 
Tested at high pressure 








There is no welding shop too small to 
use a Lincoln Arc Welder to advantage 
and we can make a very interesting 
proposition to the welding shop that 
wants to install one today. 


rms sua ue J Me Lincoln Electric Co. | 


coln Motor operated 
over 3 years under 


water without dam- General Offices and Factory, Cleveland, O. 
age. The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


BRANCH OFFICES: 
New York City Detroit Boston 
Buffalo Columbus Charlotte, N. C. 
Cincinnati Pittsburgh Minneapolis 






Chicago Philadelphia London, England 





Agencies in other Principal Cities 
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Davis-Bournonville 
PRESSURE REGULATORS 


For welding and cutting. 
Simple, reliable and easily 
maintained. Seats may be 
replaced in a few minutes 
using ordinary shop tools. 


SOLFRUNT 
HIGH PRESSURE GAUGE 
a 


WORKING PRESSURE 
GAUGE 






SCREEN 

REMOVABL 

ene nee TANK CONNECTIO 
= NIPPLE ano NUT 

COPPER 


SAFETY BURSTIN 
DISC AND CAP 


— 
“ e = 


STIRRUP EQUALIZING SEAT 
CAP PIN HOLDER 





GASKET~ 


BOTTOM 
CAP 


Oxygen Pressure Regulator for To replace seat remove bottom cap and 













Welding. 


Regulators for Acetylene, Oxygen, Hy- 
drogen, Carbo-Hydrogen and all Gases 
Under Pressure. Forged Bronze Bodies 
and Sturdy Construction Throughout. 
Line Regulators for Welding Shops. 


unscrew stirrup cap. Remove equaliz- 
ing pin and worn seat. Replace with 
new seat and set the equalizing pin 
back into the seat socket. Be careful 
that stirrup cap screws into place over 
the equalizing pin without interference. 
Screw down to shoulder in stirrup. 
Screw in the bottom cap with copper 
gasket under the shoulder. 


Davis-Bournonville Company 


JERSEY CITY, N. J. 
Branches in Principal Cities. 
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Cumulative Experience 


Our experience as designers of electrical equipment dates back to the day when electri: 
lights were a luxury, and when electricity was struggling for a place in the sun 
Westinghouse was a pioneer in electricity and its uses. Part of the knowledge accumu 
lated during these years of experience is found in the design of Westinghouse Ar< 


Welding Equipments. 


There is a special scheme of field connections and a separate exciter that improves the stability, eas: 
of striking the arc, and which assists the operator to consistently obtain sound welds. 


The motor and penereter used on these equipments are STANDARD. They are as reliable as the 
name Westinghouse in electrical design and construction. 


Westinghouse Bulletin No. 7149 and No. 1826A describe this equipment in detail. Write our nearest 
office for them. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Offices in all principal American Cities 


stinghouse 


ARC WELDING EQUIPMENTS 
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Oxy—This disarmament proposition is just another result of prohibition. 


Hy—How’s that? 


Oxy—wWhy it means that the few schooners we have left in the high seas are going to be 
unprotected in the future. 


Hy—Yes; and didn’t | just see them dredging a bar out of the river? 





Battery manufacturers and battery repair men who have come. to realize 
that hydrogen is the ideal gas for lead burning, can get 99% pure hydrogen 
in loaned cylinders at the following plants. 


“Hydrogen” is just another way of saying “economy.” 
Use it for lead burning, steel cutting and light welding. 


Electrolytic Oxygen and Hydrogen Plants Everywhere 


CALIFORNIA 


California Compressed Gas Co., Los 
Angeles 


California Compressed Gas Co., Oak- 
land 


COLORADO 
Colorado Compressed Gas Co., Denver 
GEORGIA 
Standard Gas Products Co., Atlanta 
ILLINOIS 
Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicago 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 


Louisville 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 


MICHIGAN 
Burdett Oxygen Co. of Detroit, Detroit 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen & Machinery Co., 


Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 


Kansas City Oxygen Gas Co., Kansas 
City (two p‘ants in Kansas City) 
St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 


Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
Clarke Chemical Co., Wickliffe 
Gas Products Co., Columbus 
Ohio Electrolytic Oxygen Co., Cincin- 


nati 

OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 

OREGON 
Portland Oxygen & Hydrogen Cc., 
Portland 


PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norristown) 
Burdett Oxygen & Hydrogen Co., 
Pittsburgh, Pa. 
National Oxygen, Erie 


TENNESSEE 
Burdett Oxygen Co., Chattanooga 


TEXAS 
Burdett Oxygen Co. of Texas, Fort 
Worth 


ort 
Magnolia Gas Products Co., Houston 


UTAH 
Utah Compressed Gas Co., Salt Lake 
Ci 


ty 
Whitmore Oxygen Co. Salt Lake 


City 
WASHINGTON 
Washington Compressed Gas Co., 
Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 
Kenosha 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


Gas Products Association 
801 Marquette Building 


Chicago, Il. 


TAS metre ay 
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WELDING RODS | 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 














for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed- 
Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 
Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 

This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 
ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iron. 
metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Drawn 
Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’s 
suitable for welding purposes. American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate | 
on all kinds of brass and bronze castings. | 




















The William Cramp & Sons Ship & Engine Building Co., Philadelphia 


fm PME NNT AT 











> hose who have enjoyed 


long’ association with— 


CANADIAN CARBIDE 
pre pte Sai high 
stan performance. 
We are confident that if 
not already among the 
users Of 
CANADIAN CARBIDE 
the day will comewhen you 

toowill know themegning’ 
of ‘More Gas per Found— 











110 WILLIAM STREET NEW YORK 


| SHAWINIGAN PRODUCTS CORPORATION 549 McCORMICK BLDG. CHICAGO 
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No. 8-G for Natural Gas, $8.00 


Preheating Blowpipes 


The two most essential points in welding 
are: 

FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 

The second, we can aid'you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog “B. X."" free for the asking, 


contains full description and prices’) WANT 
ONE? 


Buffalo Dental Manufacturing Co. 
Buffalo, N. Y., U. S. A. 
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= <=| MULTI-SEAT REGULATORS 
) “ECO have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 














Modern Engineering Company 
23rd and Walnut Streets - - St. Louis, U.S. A. 
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Federal Regul 


ators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
‘ ‘F ed eral’ b 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 














Wanamaker Coated Electrodes 


FOR 


ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK, N. Y. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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Go) MANGANESE STEEL | 
WELDING RODS 


For Electric Welding For Gas Welding 
MANGANESE 12 to 15 per cent 


Build Up ‘a TRUE MANGANESE STEEL Wearing Surface with 
ROL-MAN RODS on Worn Manganese and Carbon, Crossings, 
Frogs, Switches and Track-work. Crusher parts, Dredge- 
Bucket Lips, Sprocket and Gear Teeth, Etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


STANDARD SIZES AND LENGTHS—BARE, COATED SAMPLES ON REQUEST 
MANGANESE STEEL FORGE CoO. Land Title Building © PHILADELPHIA, PA. 
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Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges, Lead Burning and Carbon Burning 0 
fits, Acetylene Generators. Welding Supplies of Every Description. 
No. 2 Superior Welding ahd Carbon burning outfit consists of: 






































1 Superior Type “‘B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft 
the Underwriters. This Torch is heavily nickel- 1 Length of 5-ply Ace we ne Hose, 12% ft 
plated, with metal handle, equipped with 7 two- 4 Hose Clamps WERE 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding "Goggies. 
for Radiator Work. This Torch is a Non-Flash 1 Instruction Book ............--.«..: 
Torch and will not flash out under any ordinary 1 Adapter .. pire Ss Ore 
FR ere $16.00 8 Cast Iron Rods ' 1° Pound Cast Iron Flux 
1 Carbon Removing Torch... .............cceceeseeee 1.50 3 Brass Rods 1 Pound Brass Flux 
FS OO = eee ee 50 3 Aluminum Rods 1 Pound Aluminum Flux |“ 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000- ™ Gauge, registering cu. ft. and one 300-Ib. Petes GF Die WI Bas oc ccdccccccscee 
DONE . Gapaudecg medsiece ote + co Chak sabe bONn eehCS 24.00 Cutting Tip can be furnished for above O 
1 No. 33. ye me Regulator, equipped with one 300- steel up to 2 in. in thickness. . 
. Ib. Gauge and one 50-Ib. Gauge..............+- 18.00 Packed in carrying case, extra..... é 
No. 2 Superior Welding and Carbon Repair all makes of equipment. 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulators ...........s.+:: $69.20 Agents wanted in unoccupied territory. 
No. 1 Superior Welding and Carbon Syyperior Oxy-Acetylene Machine Co. 
Burning Outfit, equipped with single 
gauge regulators ......--....+++: $49.10 Hamilton, Ohio, U. S. A. 
é 
} 
E 
. *e . e 
Specializing in the United States i 4 
| manufacture of all Weldi Cc 
| it rtaining t creing 0. 
items pe gto ee. 
| the Oxy-Acetylene Siero ile, 
Industry be | Minnesota i 
| ; 
| 
SEND FOR CATALOG 4 
Le eee 
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Swift 


Quality and Service 


The efficiency of the cutter and the welder 


is materially improved by the use of Swift’s 
Oxygen and Hydrogen. 


The purity of these gases is essential in the 
production of a high standard of work and a 
miaximum speed of operation, and both of these 
Swift products are subjected to exacting tests 
that insure a uniform purity of better than 99.5%. 


The wonderful system of service with which 
Swift & Company caters to the nation’s needs 
is at your command. It protects you from the 
costly delays of long distance shipping; for in 
whatever part of the country you may be 
located, we can supply you with Oxygen and 


Hydrogen in any quantities you may require, — 


and at the time that you need them. 


Swift's 


Pure Oxygen and Hydrogen 


(Better Than 99.5% Pure) 


Swift & Company, 
U. S. A, 
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These Linde Information Bureaus at Your Service 
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Use Them! 


The country-wide net-work of seventy-five Linde plants and ware- 
houses insures prompt delivery of your oxygen requirements no matter 
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where you may be located or what quantity you may need. 


But Linde Service does not end in seeing that 


you are supplied on time 


Each Linde user looks to his nearest District Sales Office not merely 
for arrangements to adequately cover his oxygen needs but for helpful 
co-operation and advice on any matter involved in the use of oxygen. 


These offices are situated in the following cities.: 


PITTSBURGH CHICAGO 
BUFFALO CLEVELAND 
BOSTON MILWAUKEE 
PHILADELPHIA DETROIT 
NEW YORK 


Linde District Sales Offices have behind them every resource of the entire Linde 


organization, 


SAN FRANCISCO 
DALLAS 
ATLANTA 

ST. LOUIS 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Building, 30 East 42nd Street, New York 
BALFOUR BUILDING, SAN FRANCISCO 


LARGEST PRODUCER OF OXYGEN IN TH 
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EXPANSION AND CONTRACTION 


Methods of Overcoming Distortion and Failures 
When Welding Sheets, Cylinders, 'Pipes and Tubes « 


By M. Piette, Engineer to the Chambre Syndicale de la Soudure Autogene. 


Translated 


with Additions by Captain D. Richardson, R. A. F. 


N all cases where bodies are subjected to alterations of tem- 

perature, expansion and contraction must be constantly taking 
place. Although in many cases this effect may be ignored it is 
of the highest importance in welding operations to make proper 
allowance for their effects and to take such steps as 
the effect to a minimum. 

One of the greatest difficulties to be contended with in weld 
ing as the control of expansion and contraction due to differences 


in temperature of different parts of the piece welded. 


will reduce 


In the case 
of ductile materials, like iron.and steel, warping, distortion or 
buckling will inevitably take place if expansion and contraction 
are not properly allowed for. In non-ductile 
as cast iron or materials whose strength 


materials, such 
are low when near the 
melting point, as for example aluminum, aluminum alloys and 
copper, the strains produced may cause the metal to crack or 
fracture. Further in many cases although distortion or fracture 
have not taken place the expansion and contraction effects have 
produced serious internal strains which, only require a slight 
addition to exceed the strength of the metal and thus produce 
failure. It is for this reason that many welded articles which 
appear to have been successfully welded prove to be failures 
shortly after being put back into service. 

In this series of articles it is proposed to deal with the sub- 
ject of expansion and contraction mainly with regard to the dis- 
tortion and warping effects commonly observed in welding iron 
and steel, and to explain their causes and remedies in such a man- 
ner that the beginner, who is usually discouraged by the sur- 
prising effects he obtains with the blowpipes, may easily under- 
stand the phenomenon accompanying expansion and contraction. 

It is necessary to repeat over and over again to welders that 
it is useless to attempt to arrest or control by force the expan- 
sion of metals raised to a high temperature and which return 
more or less to their original dimensions when the heat, which 
has produced the expansion, diminishes and finally disappears 
In other words, the forces of expansion and contraction are ir- 
resistible and if attempts are made to control them by force— 
the use of clamps, jigs, etc-—distortion, serious internal strains, 
or failures will result. Everyone is familiar with the fact that 
this property of expansion and contraction is taken advantage 
of in engineering such as, for example in the shrinking of tires 
and angle-iron rings, and that it has to be allowed for in rail- 
way lines, castings, steam-pipe joints, girders. 

When metallic bodies are heated they expand in every direc- 
tion; and conversely a decrease in temperature causes the bodies 
to contract and -the volume and linear dimensions decrease. In 
many practical cases we are only concerned with the increase 
in length. Increase in length is referred to as “linear” expansion, 
and increase in volume is called “cubical” expansion. Metals 
are very susceptible to this change in volume, each metal, for 
a definite rise of temperature, expanding a known amount. It 
is convenient to calculate the amount of expansion to be ex- 
pected from a rod of the metal of unit length when it is raised 
through one degree of temperature. This amount is called the 
“coefficient of linear expansion” of the material. It is easy to 
see to that—Coefficient of Linear Expansion 


Increase in length produced by Rise of Temperature 





Original length < Rise of Temperature. 


In dealing with cubical expansion the word “volume” is sub- 
stituted for length. 
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From the following table it seen that the coethcient 


of linear expansion is always a small number. 


will be 
Coefficient of Linear Expansion,—— 

per degree Cent. 

0.0000125 


Metal. 
Wrought , | ron 
Cast Iron 


per degree Fahr. 
0.0000069 


0.0000107 0.0000059 
SOG) cuca 0.0000113 0.0000063 
Aluminum 0.0000231 0.0000128 
Brass 0.0000188 0.0000104 
Copper 0.0000168 0.0000095 
Lead 0,.0000292 0.0000162 
Nickel 0,.0000128 0.000007 | 


The amount of expansion for 1 degree Fahr. is 5/9 of that 
which takes place for 1 degree Cent. The figures in column 2 
are therefore 5/9 of the corresponding figures in column 2. The 
values given in the table represent the average coefficient between 
0 degree and 100 degrees Cent. At higher temperatures the ex- 
pansion of metals is not directly proportional to the rise of tem- 
perature. Of the metals most commonly welded it will be noticed 
that lead expands the most, aluminum next, then brass, copper, 
nickel, wrought iron, steel and cast iron. It will be seen that 
aluminum expands almost twice as much as iron or steel. 


Although the amount by which most substances expanded for 
a rise of one degree is very minute yet the force exerted by 
the metal on expanding is considerable and, as already mentioned, 
will if resisted in welding operations easily distort or lead to the 
fracture of the expanding body. The actual force brought into 
play during expansion can be calculated from the fact that it is 
equal to the force required to stretch the material, mechanically, 
by the same amount. Suppose a bar of length | is heated ¢° Fahr. 
and c¢ is the coefficient of expansion of the material. Then un- 
less prevented, the length of the bar will become / (1+-c#t), that 
is the increase in length will be c t |. If the bar is rigidly fixed 
so that the expansion cannot take place, then there will be in 
the bar a strain equal to c ¢ /. This strain will produce a com- 
pressive stress equal in the case of mild steel to a stress of 
0.085 tons per square inch for each degree of temperature. Tak- 
ing a range of temperature of say 150°Fahr., which is very low, 
the stress due to temperature is equal to 1275 tons per square 
inch. This is greater than the safe stress for mild steel. In 
other words, if a bar % inch in diameter is heated through 
150°Fahr. the force exerted as a result of the expansion effects 
is equivalent to 65 tons. This simple calculation should bring 
home to the welder the enormous forces which are capable of 
being brought into play as a result of expansion not being prop- 
erly taken care of. 

For calculating the deformation brought about by contraction 
effects it is useful to know what contraction usually takes place 
when certain metals have been welded and the line of ‘welding 
subsequently cools down. The following are the usual shrink- 
age allowances for each foot of length: 


Cast Iron—thin material = Ys ‘inch 
Cast Iron—thick material = # inch 
IRR Ieee res! = \% inch 
Copper . = % inch 
Malleable Iron .................. = \% inch 
PI SoS asc ccc = ¥%; inch 
IE pi cit tiscacs ap blbentice cell = ¥ inch 
gies Rie SON SEE. = fs inch 
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Consider for a moment that two plates are to be united by a 
line of welding. The edges of the plates may or may not be 
bevelled. It is always necessary to raise to the melting point a 
length of metal which, in the case of plates that are not bevelled, 
consists mainly of the edges of the plates, and in the case of 
bevelled plates is supplied by the filling material or welding wire. 
In both cases, the result is the same, a certain volume of metal 
is melted along the line of welding and on cooling becomes in- 
tegral with the parts welded. 

It is easy to comprehend that if it were possible to raise the 
whole line of welding to the melting point at a particular moment 
the length of this line would depend upon the coefficient of ex- 
pansion of the metal and, on cooling, a contraction would take 
placé which would equal the amount of expansion; the final 
length of the line of welding would always be equal to that of 
the line of welding before the operation. In this case there 
should be no deformation of the plates in a longitudinal or trans- 
verse direction. Unfortunately, in obtaining welds with the 
blowpipe the conditions described do not take place because the 
line of welding is obtained by a successive series of small molten 
baths which cool off as the work proceeds so that the phenomena 
of contraction and expansion is taking place continuously in small 
sections and it is this factor which brings about distortion and 
warping of the plates. . 

In considering the effects of expansion and contraction in 
welding operations it is necessary to thoroughly grasp the fact 
that the line of welding, made in the usual way, is shorter after 
welding. 

The size of a weld also plays an important part in distorting 
or warpping the parts as they cool. The shape and size of the 
molten bath constituting the weld, varies with the thickness of 
the metal. Its size and shape can be clearly brought out by 
means of etching tests. 








e - 
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Fig. 1. 


Fig. 2. 


In Fig. 1 the welded zone is clearly shown and, during the 
welding operation, the length of the base line of the “V” in- 
creases to the dimension and L consists of metal which has still 


to cool down and consequently to contract. It is also necessary 


to consider the contraction effects of the two zones Z and Z situated 
on either side of the bevelled faces. These zones, at the moment 
of welding are expanded and on cooling will contract so that 


this contraction effect must be added to that of the molten bath 
itself. 





The result of these two contractions is to produce a warpage 
effect as shown by full lines in Fig. 2. The final shape of a plate 
with a longitudinal weld is shown in Fig. 3. The contraction 
effects mentioned bring about the following results (1) a shorten- 
ing in the length of the plate as measured along the line of weld- 
ing produces a convexity at the edges a, A (2) the transverse 
contraction of the molten bath and surrounding zones produces 
a very obtuse angle, in other words the two parts welded to- 
gether are not in line. 

It is easy to calculate the longitudinal contraction of a line 
of welding but the determination of the transversal contraction, 
with its resulting deformation, is practically impossible for sev- 
eral reasons. In the first place the contraction is not confined 
to the surface of the bath but extends throughout the mass of 
melted metal. It is for this reason that overlapping of the edges 
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takes place where the plates are not tacked or sufficiently 
arated. This contraction throughout ‘the mass is shown by :h- 
distortion at the lower edges of the bevelled faces which, a 
result of the very high temperature, are strongly pressed aga 
each other under the contraction effects of the preceding por 

of the weld in process of cooling. 

Fig. 4 shows this characteristic effect of contraction on 
lower edges of a joint. The dimensions of the plates, on « -_ 
side of the weld, has an influence on the contraction effects, ; 
as a result of conductivity, which is small, but in consequence 
its mass or weight which tends to resist the contraction of 
molten bath and diminishes to a certain extent the effects of 
traction. The net result is to increase the value of the inter 
strain in the mass of solidified metal. This is verified in pra 
tice as one finds that in welding plates of the same thickness ; 
under the same conditions, that the angle formed by the two pla 
after welding is less in the case of large plates than in sn 
plates such as, for example, test pieces. 
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The distortion and warping effects consequently are proportio: 4 
ately less in thick plates than in thin plates. 

The question arises as to whether it is possible to calculate i 
advance the value of the deformation which will be produced. [1 
cértain cases, when weiding horizontal plates or tubes, for ex 
ample, where the linear contraction is known, it is possibl 
determine the deformation. In the majority of cases, however! 
it is impossible because a whole series of factors intervene whic! 7 
influence and vary the effects of contraction in the welded piec a 
The method of welding may, for example, vary from one shop 
to another, the thickness of plates, the welding with or without 
bevelling, the angle formed by the bevel, the power of blow 
pipe used, blowpipe manipulation, the direction of the flame, the 
degree of penetration, the speed of welding, the internal shap: 
of the molten bath, whether backward or forward welding is 
applied, the overcharging of the weld, stoppages during the weld 
ing operation, etc., are the main factors that influence the con 
traction effects. 

It is not possible,.in the majority of cases, to apply the result 
which have been obtained on’simple pieces welded in large quan 
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tities. On the other hand, experienced welders, find a solution 

for a large number of cases from long practice in analogous i 

work, and such meh often possess a strong sense of anticipatior 7 | 

in dealing with expansion and contraction effects and consequent!) ~ 

prepare their work accordingly. -- 
It is proposed to examine a number of common difficulties 11 a 





welding operations brought about by expansion and contraction 
effects and to suggest methods of preparation and welding which 
will eliminate or correct these effects. There are many ways of 
taking care of expansion and contraction, but the four principal 
methods are as follows :— 
(1) Arrange the lines of welding and weld in such a manne! 
(Continued on page 48) 








Arc Welding of Refrigerating Machinery 


How Arc Welding Apparatus Can Be Used to 
Advantage in Both Repair and Production Work 


By A. M. Candy} 


HE process of arc welding is of vital economic interest to 

both the manufacturer and user of modern refrigerating ap- 
paratus. The manufacturer’s interest is in fact dual because the 
process not only is a valuable adjunct to tools for repair of shop 
equipment but also is a manufacturing process as well. It is to 
be admitted that arc welding has not been applied so extensively 
in this latter field as might be expected. There are at least three 
very good reasons for this condition; first, an insufficient supply 
of ‘good trained operators; second, a lack of confidence in arc 
welded joints and characteristics of good arc deposited metal ; 
and third, a relatively limited understanding of the proper meth- 
ods of arc welding process control and methods of visual in- 
spection which permit of commercially accurate evaluation of 
arc welded joints. 





Fig. 1. 


Carbon Arc Welding on a Fiywheel. 


It is the object of this paper therefore to point out how arc 
welding apparatus can be used to advantage for repairing a large 
variety of defective, or accidentally damaged shop machinery 
and also to deal with some of the underlying, fundamental welding 
principles with a view to stimulating the manufacturers to use 
the arc welding process more extensively in manufacturing oper- 
ations where it can be economically and safely applied. 

The field of repair work is almost unlimited and therefore only 
a few of the more representative applications will be given. 
Large castings such as flywheels for various types of compressors 
which develop defects during manufacture or operation can usu- 
ally be repaired quickly and economically as indicated by Fig. 1. 
Fig. 2 shows a large lathe bed which was broken when being 
transferred from one shop to another. This lathe bed was suc- 
cessfully welded and the alignment when finished was out less 
than 1/32 inch. The joint was reinforced by a steel plate which 
made it sufficiently strong to withstand being lifted at the center 
by chain swung from a crane. 

Fig. 3 shows an emergency repair namely building up the jour- 
nal .of a shaft which has been worn or machined undersize. 
We speak of this as an emergency repair because the deposited 
metal will not have the same physical and chemical character- 
istics as those of thé origina! shaft. Furthermore the shaft steel 
adjacent to the deposited metal will have its grain structure 





‘Paper read before the American Society of Refrigerating En- 
aineers, Chicago, May 25, 1921. 
tEngineer, Westinghouse Electric & Mfg. Co. 





altered due to the heat of the arc and the deposited metal which 
raise the outer portion of the shaft steel above its critical tem- 
perature after which this steel is rapidly cooled (practically 
quenched) due to rapid heat flow into body of shaft and radia- 
tion to air through the deposited metal. This shaft was polished 
and etched with a 10 per cent solution of nitric acid so as to 





Fig. 2. This Lathe Bed Was Welded and the Alignment Well Preserved. 


identify the portions as follows: Outer white or grey portion 
is the deposited metal, the inner black scallops are the hardened 
areas of the original shaft, the innermost dark grey area is that 
portion of the shaft steel which has been unaffected by the weld- 
ing operation. By properly heat treating the shaft after welding, 
the hardened area can be reduced to its original state. However, 
no amount of the heat treatment will materially effect the arc 











Fig. 3. Building Up Worn Parts Is a Favorite Application of 
Are Welding. 





deposited metal which is very low in carbon and manganese, 
although an appreciable percentage of each was present in the 
welding wire. The difference between the two is given in the 
following table: 


Car- Man- | Phos- Sul- __ Sili- 
bon ganese phorous  phur con 
Welding Wire, Original— .16 56 .032 .024 016 
Welding Wrie, Deposit... .05 18 031 036 011 


It must be manifestly evident therefore that we should noi 
expect the welded shaft to have all the desirable mechanical 
properties of a new unwelded shaft. 

In the manufacturing field the writer believes that the refrig- 
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eration equipment manufacturers have hesitated to employ arc 
welding for equipment subjected to alternating stresses such as 
pressure vessels of various types. This hesitancy has probably 
been principally due to lack of knowledge of arc deposited metal 
characteristics, proper methods and procedure to obtain and as- 
sure these desirable characteristics, and finally the fact that fusion 
welding is not recognized or rated by the Boiler Code Com- 
mittee of the American Society of Mechanical Engineers, and 
similar organizations. 
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Fig. 4. A Suceessful Job of All-Welded Ship Construction. 


That are welding has been successfully used under proper 
conditions of supervision, etc., for structures designed to carry 
live loads involving shocks alternating stresses and vibratory 
stresses is illustrated by Fig. 4 of the all welded coasting vessel 
Fullagar built by Messrs. Carmell, Laird and Company, Ltd., of 
Brinkenhead, England. This vessel has been in service since June 
28, 1920. The principal data is as follows: 

Length B. P. . 
Breadth moulded 


...150 ft. 0 in. 
bee 23 ft. 9 in. 


Depth moulded to main deck... 11 ft. 6 in. 
Depth to raised quarter deck................ 15 ft. 6 in. 
Looe eee 11 ft. 4 in. 





Load deadweight, about 
Cargo capacity, about 
Speed 


. . 500 tons. 
Eat eho © 25,000 cu. ft. 











Fig. 5. Rupturing Pressure Was 1350 Lbs. 


This vessel including the shell plating is reported to be en- 
tirely welded, no rivets being used in the construction. 

One of the large manufacturers of refrigerating machinery 
has been investigating the application of arc welding for am- 
monia receivers. In the course of this investigation four such 
tanks, (Figs. 5, 6, 7 and 8) of 51s inch thick steel approximately 
16 inches in diameter and 6 feet long complete with all fittings 
were welded by various operators. To test these tanks each was 
subjected to the following procedure :—Each tank was placed on 
a rigid foundation with the longitudinal seam uppermost. A 
10-lb. weight was dropped a distance of 10 ft. so that it struck 
the longitudinal seam at five different points, namely, both ends, 
the center and two points between the center and_ ends. 
Each tank was then subjected to 350 per cent hydraulic pres- 
sure followed by 500-lb. air pressure without developing any dis- 
tress. The tanks were then tested to destruction by hydraulic 
pressure failing at the following values: 
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Tank Rupturing Pres- Plate Fibre Si 
No. sure in Pounds. Lbs. per sq 

1 1350 43,000 

2 1400 44.800 

3 1500 48,000 

4 2200 70.400 


In the case of the latter tank the welding work und 
had been performed very carefully, observing the « 
cedure because before the side seam failed the liead 
very appreciably. 


When failure did occur the strain 


very pronounced, as indicated by the flaring of the 
opening up approximately two feet along the longitudina 
and about 10 inches along the grith seam at the head. It 


ceivable that if the weided seams could be subjected 











Fig. 6. Rupturing Pressure Was 1400 Lbs. 


as will be pointed out later, that the results could hav: 
materially improved. If every manufacturer of refri 
machine would do similar experimental and development 
we believe that arc welding would be economically employed 
more extensively in the refrigeration field. 

To determine the characteristic of arc deposited meta 
put down observing the fundamental principles such as, 
polarity, correct current value, correct size and type of we 
wire, maintenance of short arc, etc., a considerable amount 
research work has been done. To reveal the ductility 
arc metal large deposits were built up on steel plates as indi 
by Fig. 9. Test specimens were prepared from those. S 
of the test results are given by the following tables 








Fig. 7. Rupturing Pressure Was 1500 Lbs. 


TABLE I. PROPERTIES OF ARC-DEPOSITED ME’ 
Metal Constituents : C Mn S e | 

Analysis of wire electrode, percent 0.16 0.56 0.024 0.032 9 

Analysis of deposited metal per cent 0.05 0.19 0.013 0.024 


Tensile: 
Pounds per sq. in. Percent . Per cei 
Deposit Yield Elastic Elongation Re: 
Fig. 7 ¥. TiS. point Limit in 2 In. of a! 
i .....-.-96,100 33,400 27,500 18.1 30.8 
56,075 35,875 29,000 16.0 23.4 
58,225 nee st eS plieipres 18.0 27.8 
ae Petes © 51,375 29,050 24,000 14.1 18.8 
a “i oeeneO,875 29,400 24,250 44 15.9 
43,500 28,900 20,006 4.9 7. 
Load at 10% Elastic Li 
Compression Compression 16 / sq. in. 16. / sq. i1 
FE SOS Me RE DEE 63,250 32,000 
Dio cicasesicen cities ce aN el 60,750 30,700 
. set algae abi iiiaede tien en elane aaie 60,700 30,400 
Ultimate Stress. 
Cantilever Lbs. per sq in., 6-in. At 
| en ENT Ne Men S.A ee 64,600 
RE RS ES RE RPE RD dase 63,400 
Bs ddiesdsasetticnagell spade nadolol Ee: Fin ry PH 61,000 
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Elastic Limit, Lt honest endeavor, individually, to develop the arc welding pfocess 
er . n . ‘ 
I os oq. by actual experimentation in their plants following all of the 
Transverse : (6 In. Between >upports ) ae , a. 4 
O7 850 data and principles briefly mentioned in this paper and fully 
28,000 covered in various articles indicated in the foot notes, that arc 
28,500 velding will’ be economically and effectively applied in 


many 


operations where it is now thought to be impractical. 


HEAT EXCHANGER UNITS MADE BY WELDING 
\ new application of OXY 


to th 


acetylene welding that promises to 


contribute economy of equipping gasoline stills in the oil 
process in the construction of heat 
kind has heretofore been 


and it has not only been 


country is the use of the 


exchanger units. Equipment of this 








constructed with screwed 


connections, 


Fig. 8. Rupturing Pressure Was 2200 Lbs. 


Stress at Shear 





Shear : Lb. per Sq. In. 
a \ ane oe 9 200 
B isis ‘ pg 41,450 
CC vocanentergessnncssensepgmmenninnl . : ane 38,500 
Foot-Lb. to Fracture Standard Notched Specimen 
Impact, Izod: Test No.1. Test No.2 ‘Test No 
* \ earre 1.5 1.5 15 
BS 3 ; ; 1.5 1.0 1.5 
oe ( 1.0 a) ] 5 





ing | 
Welded Heat Exchanger Units. 
the 
mm very expensive to manufacture and assemble, but it is said that 
5 the screwed connections do not approach in tightness of joint and 
permanence the welded construction that is now superseding the 
threaded-pipe heat exchanger in many districts: 
[eter ir i See Heat exchangers such as are used in the recovery and refining 
Fig. 9. Test for Ductility of Arc Deposited Metal. of gasoline from crude oil and gas, are of various types and 
sizes, some of them being for vertical and some for horizontal 
: Distance Din Inches as installation. The one, a section of which, minus casing, is shown 
| é Bending : per Fig. 9 at Fracture. in the accompanying illustration, is composed of a number of 
3 \ weeenenecenssees 0.625 units, each having twelve such sections. As each section is 
Ms a o.. ) Ua — twenty feet long and is made up of 112 half-inch (O. D.) tubes 
¥ : ‘ welded into tube sheets at either end, making a total of 224 of 
Hardness: Brinell, No. 114. : ae : : : 
these welds per section, or 2,688 welds per unit, the. saving over 
Al An investigation was also made to determine the effect of heat- screwed connections. if only nominal on a few joints, becomes 
, ing arc deposited metal to the proper temperature and then . matter of some importance when an entire installation is 
9.2 forging the deposited metal under the steam hammer. Samples figured, 
9.7 - of blocks were cut out both before and after forging from tee - k 
which 5-in. test pieces were turned. The tests are as follows rhe initial step preparatory to making the welded section noted 
- Description of Pounds per square inch ae was to cut out two tube sheets from %-inch sheet steel, of a size 
. Test Pieces U.T.S. Yield Point Elastic Elongation Reduction just to fit the ends of regulation 20-foot lengths of 12%-inch 
rea Limit a Sy casing, and punch each with 112 half-inch holes. Tubing cut to 
Unforged ..........24,187 29,125 22.125 46 11.4 the right length was then fitted into the holes and. welded in 
Forged © 02253 56,900 31,600 28,000 27.6 29.5 much the manner that boiler tubes are installed by welding. 


It is interesting to note that the proper forging not only in- 
creased the strength of the metal from that of a medium good 
weld to that of a very good weld but also improved the ductility 
to a marked degree, the percent elongation being increased 500 
percent and the percent reduction in area being increased 423 
percent. 

It would be highly interesting to see what results could be 
obtained by forging the arc welded longitudinal seam of an am- 
monia receiving tank and welding the heads in such a manner 
that the head seam is under compression rather than tension. 

In conclusion the author wishes to point out that in his opinion 
the manufacturers of refrigerating machinery will make an 


+ 


Owing to the length of the slender tubes, it was deemed advisable 
to spot weld strap iron inserts at the midsection, as illustrated, 
to prevent sagging. The section was then slipped into the casing, 
when the tube sheets were welded to the casing, as shown in 
the insert, which also shows a collar welded in the top. When 
twelve 20-foot sections were completed in this manner, the scc- 
tions were connected end on end with Dresser couplings, the 
open ends of the unit being closed by welding in bull plugs. 
These were cut from 12%-inch casing with the torch. The 
work easily stood up under a hydrostatic test of 70 pounds to the 
square inch, which is the test usually required on equipment of 
the kind. 








FUTURE OF THE JOB WELDING SHOP 


Welding Industry Will Be Stabilized by Careful Train- 
ing of Workmen and Increasing Service Facilities 


By G. O. Cartert F q 


ET us mentally step out of the present into the year of 

grace 1926. Imagine, if you will, the manager of a small 
factory that has suffered a serious breakdown. After carefully 
summing up the situation, he calls in the manager of a job 
welding shop and the foreman of the same shop. I conceive 
that the welding shop of 1926 might very well be somewhat of 
a revelation even to its contemporary business men, and it is not 
unreasonable or difficult to imagine the Factory Manager men- 
tally registering his experience somewhat as follows: 

Reel 1. Time, 10 A. M. 

“Our Maintenance Engineer has just informed me that a 
big compressor has been badly damaged and is totally out of 
commission. This is almost a catastrophe as the plant is oper- 
ating at full capacity and it will be almost impossible to run 
the various departments without this compressor. 

One thing which we can do is to buy a new compressor, but 
I am sure, under present conditions, that maybe weeks will go 
by before one can be delivered. The alternative of welding 
offers an opportunity of repairing the machine in a week or 
possibly less. 

“IT have been reading quite a few interesting articles about 
the use of the welding processes and it seems that that indus- 
try has been developing very fast of late. It is my recollection, 
however, that a few years ago there was some question about 
the results to be obtained by welding, so I am going to go slow 
for a few hours and make sure that the work can be done to 
our entire satisfaction. 

“My first step in looking into the welding situation will, of 
course, be to talk with Smith of Smith & Jones who has been 
in to see me repeatedly, telling about their shop’s facilities and 
their ability to turn out dependable jobs. Smith’s visits have, 
of course, impressed me with the fact that accidents were apt 
to happen at almost any time and, therefore, I have set his 
card aside in the files so that it would immediately come to our 
attention. One or two representatives of other welding shops 
have called on our Master Mechanic at one time or another, but 
did not seem to make very favorable impressions; and, although 
we might wish to get estimates from more than one at the 
present time, we cannot find the addresses of the ones who 
have thus called.” 

Reel 2—Noon, Same Day. 

“The past two hours have certainly been interesting. We 
called Smith and told him of our breakdown and he immediately 
came over to our plant and advised that he could see no rea- 
son why the compressor could not be completely repaired by 
oxy-acetylene welding. It will have to be dismantled, however, 
so that it can be properly handled, and this work is already in 
hand. We learned that in the dismantling a great deal of time 
can be saved on the loosening of nuts if an oxy-acetylene cut- 
ting torch is used splitting the nuts, without touching the bolts. 
This method of removing nuts takes a few minutes, and the 
expense of a new nut is a minor item compared to the hours 
that will be saved in the shut-down. At the present time the 
output of our plant nets us several hundred dollars an hour, 
and it was not a difficult matter for me to see Smith’s points 
about the saving to be effected by expending a few steel nuts. 
Incidentally the bolts were not touched in the slightest. 

“Mr. Smith made some calculations about the thickness of 





*Paper read at the Annual Convention of the International 
Acetylene Association, New York, Oct. 4, 1921. 
+Consulting Engineer, Linde Air Products Co. 





the metal, the length of weld in the big cylinder, and the: a 
peated the same thing for the other broken parts. 3 
calculations gave him the amount of metal to be filled in, 
he estimated his actual welding costs from the amount of | 
in metal, allowing so many torch-hours, which gave him 
fabor and gas consumptions. Then he added a charge for B 
heating, and I asked some questions about why the work . # 
not be done right where it was instead of preheating it, and * 
few short words learned that by preheating the 
the job would be practically assured and that the preheat 3 
abled him to figure lower welding costs as the cheaper preh: 
ing fuel made it possible for him to do faster welding and 

less expenditure of the higher-priced gases. 
surprise to me but I could readily see where the com; 
heating of the’ castings would help in the welding operation 
relieving all the strains. 


Some si! 


success a 
This was quit 


“Mr. Smith then made a charge for overhead and answs 
my questions about that charge with utmost confidence. 
that in addition to the actual welding costs there is a certa 
percentage that should be added to cover the interest on th: 
investment, their shop and equipment and also a share of 
supervision expenses and the selling cost. This overhead seen 
to be quite an item but Mr. Smith tells me that it is certai 
a good investment for the one having the work done. 

“All of Smith’s time and most of Jones’ time are direct 
to supervising the work or getting the business for this sho; 
Smith is a good business getter and is the active business ma 
of the organization. He has learned how to make 
estimates so that the shop will make a reasonable profit and 
has kept in close touch with the improvements in the indust: 
so that the shop will be abreast of the times in every wa 
Smith could hardly be called a welder but he knows what can 
done by welding. He also knows that the shop which can ¢ 
a large volume of business can keep the overhead down 
that quality work is what people really want in the long ru 
after which cost is the major item. 

“Jones is a real welder and has been in the welding indust 
for a great many years. For some time he ran a shop of 
own, but couldn’t seem to make any profit, and was just ab 
to give up the job welding game when he came in contact w 
Smith, who at that time was successfully running a small st 
Smith believed that there should be money in the welding 
dustry because he had watched some wonderful work tur: 
out by Jones at one time or another, as he was living in 
near neighborhood to this shop and occasionally dropped 4 
for a chat with. Jones. When Jones had practically decid 
to go out of business he told his troubles to Smith one fi 
evening, and Smith suggested that they pool interests and 
a new scheme of things—Jones runnning the shop just as h: | 
had been running it, but with Smith looking out for all of | 
business angles and seeing if he could not get a large volun 
of business at a price which would bring them both a reaso! 
able profit. There being practically nothing left for Jones 
do, he was willing to give this scheme a chance and that wa 
the basis of this very interesting and successful partnership 
was difficult at first for Jones to understand overhead and 
realize that the time he gave to supervising important wor 
when he was not actually welding, and the time which Smit 
put in in getting the business, should be charged against t! a 
job. 

“There was little time to be wasted after we called 
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in, so when I was convinced that we were going to have the 
work done at a reasonable figure, I authorized Smith to start 
the dismantling work, and our Maintenance Engineer was as- 
signed to help with our own force as much as possible. The 
holding-down bolts were off in a twinkling, and by that time 
the Smith & Jones truck had arrived to take the castings to 
the welding shop. It was quite apparent that the lengthiest 
job would be the large cylinder of the compressor; therefore, 
it was loaded first and: started for the welding shop without 
waiting for the other material. Smith was very glad to give 
us this kind of service, because he appreciated how important 
it was to save every possible hour in returning the machine 
to service. 

“After the big compressor was loaded, and while we were 
waiting for the truck to return to get the remainder of the 
parts, I quizzed Smith some more about his business, as I had 
become very much interested and really impressed with what 
I had learned. The charge which he had written in to cover 
the guarantee was the basis of one of my questions. There 
are other items, such as truck service and machining of the 
work after welding, responsible for additional costs, and natur- 
ally these necessitate somewhat higher charges than the actual 
welding cost, because the overhead, on account of the expense 
of the machine tools and truck service, is a very considerable 
item. This must be properly explained, but Mr. Smith assures 
me ethat he has almost no difficulty in obtaining a great deal 
of the business in this vicinity at a much higher price than is 
quoted by some of the other welders who are not equipped to 
give the above kinds of service. Conditions have so changed 
in the welding shops during the past two years that practically 
all shops have to offer some sort of service of this kind in order 
to get business at all and, of course, this tends to stabilize the 
welding industry and is one of the items which is enabling a 
good many of those in the industry to make a reasonable profit. 

“Mr. Smith seemed to be very much amused at the apprehen- 
sion in the welding industry regarding many of the new com- 
petitive phases of the game, especially the concern of welders 
who unwillingly faced the introduction of service facilities. 

“Mr. Smith very properly feels that competition is wholesome, 
and he says that one of the best influences for him, personally, 
is having good, keen competition, and that by being square about 
his work, he has been able to match all of his competitors, al- 
though at one time or another he has had interesting fights when 
new ideas have been introduced. 

“Every welding shop now has to be sure of its results, and 
Mr. Smith promised that he would show me their very fine stock- 
room in the course of the visit which I propose to make this 
afternoon when the welding on our compressor is started.” 

Reel 3—4 P. M., Same Day. 

“About an hour ago I drove up to the office entrance of 
Smith and Jones Welding Shop and was very much surprised 
when I found myself in a neat, though small, office ,which was 
free from all the noises of a shop and seemed as businesslike as 
my own office. My last visit to a welding shop, when I had a 
small job repaired on my furnace, had been several years be- 
fore, and as I drove up to that welding shop it had looked like 
the old country ‘smithy’, or an old type cobbler’s shop. Equip- 
ment was scattered all over, a couple of men working, apparent- 
ly wherever the notion had struck them to work, tools, torches 
and regulators lying on the dirt floor and actually in the dirt, 
and the boss had come over and talked to me alongside of an 
old roll-top desk, where the records were in even worse shape 
than the tools of the shop. Incidentally, the job which was re- 
paired at that time failed shortly thereafter, and for quite a 
while I had completely lost confidence in the whole welding game. 

“I might have expected to find such a good office as Smith 
and Jones had, on account of Smith’s personality and the business 
methods which he had been using for years in trying to get us 
to have our broken equipment repaired by welding. 

“A clerk looks out for the office, answering all telephone calls, 
posting all the accounts and helping with the statements, etc. 
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Mr. Smith does a great deal of advertising, which he looks out 
for himself. He showed me a scrapbook of clippings from the 
local papers, technical magazines, etc., wherein his ‘ads’ have 
appeared, and there were also samples of his specialty ‘ads’ such 
as blotters, calenders and cards. It was noticeable that there 
had been a considerable growth in the advertising work from 
the first small clippings, which hardly stated more than “Smith 
and Jones, Welders”, to the latest, which featured seasonal weld- 
ing and called particular attention to welding by Smith and 
Jones. One interesting catalogue which Mr. Smith had gotten 
up showed how local firms could often benefit by having pro- 
duction weldoing done on a contract basis, and I was so much im- 
pressed that I intend to try this scheme on a couple of our prod- 
ucts where the volume of work would not justify a welder of our 
own. 

“Some other points in Mr. Smith’s ‘ads’ seemed to be very 
well taken, such, for instance, as discussing quality repair weld- 
ing for factories which are already using the welding process, 
but which have very little experience in repair work. There 
seemed to be lots of reasons why each form of welding should 
be given special attention, and Mr. Smith has certainly brought 
this out splendidly in his advertising. 

“From the office we stepped out into the shop which was as busi- 
ness-like looking as any small foundry one could picture. Big doors 
gave ample opening for heavy trucks to come in with the largest 
kind of work, and a powerful-looking crane stood at one corner 
of the shop to swing the casting to the working floor. One sec- 
tin of the floor seemed devoted to heavy repair work and there 
were two or three sizable jobs awaiting attention. Our big 
compressor cylinder was lying so that the operators with the 
compressed air chisels could get at the crack, and the cast iron 
was being taken out of either side of the crack so that it would 
form a ‘V’ groove and thus permit the flame to get to the bottom 
of the broken section. This, of course, required an air com- 
pressor and a supply of compressed air tools, but saved sending 
the work to a machine shop for preparation for welding, and 
in the long run, I am sure that it will add to the ability of 
Smith and Jones to do the job in the shortest possible time at 
the minimum of expense. Our cylinder was almost ready for 
heating, and I noted that in one corner of the space for heavy 
welding there was a big hood over something in the floor. While 
we were watching the operation this hood was lifted by the 
crane and disclosed a large furnace which was at a pretty 
fair temperature. The cylinder was then lifted by the crane: and 
taken over to the furnace, where it was carefully lowéred onto 
the hearth; then the hood was put back over the furnace and 
a heavy gas-and-air heating flame was turned on. Mr. Smith 
told me that it would require two or three hours to bring the 
casting to a red temperature, when it would be considered 
ready for welding, but a heavy casting of this kind could hardly 
be heated any quicker on account of the necessity for bringing 
light and heavy sections to a high temperature at the same time. 

“In discussing the reasons for preheating by furnace, Mr. 
Smith told me that only a few years ago practically every welding 
shop preheated by each time building a furnace of fire brick 
around the casting and by filling in the space underneath and 
between the brick and the casting with charcoal, the combustion 
of which eventually heated the casting to the correct temperature. 
Hours of labor and bushels of charcoal were expended in this 
manner every month until the use of the furnaces had been 
developed. The lifting up of the top, the depositing of the work, 
and covering of the furnace again were all now required for 
handling even the heaviest work in sight. Instead of charcoal, 
which is one of the highest priced fuels in general use, city gas 
did the heating, and it has proved to be very efficient and con- 
trollable. It is possible, of course, to use fuel oil and air wherever 
a gas supply is not available, and in some respects fuel oil is pref- 
erable even where gas is available. . 

“While waiting for the casting to heat up, Mr. Jones joined 
us and we had a very pleasant chat about the welding work, 

(Continued on page 54) 
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AUTOMOBILE WELDING WITH BRONZ|! 





A Variety of Automobile Repair Jobs Which 
Can Be Successfully Accomplished by Brazing 


By B. Heyman 


i Somes deal has been written of late regarding the use of 

bronzes types. Actually, 
in the repair of brass and bronze 
parts, malleable castings, or in the joining of articles, the size 


in repairing castings of various 


bronzé¢ finds its greatest use 


and thickness of which forbid the use of the extremely intens« 
neutral flame for the length of time necessary to produce fusion 
and addition of filler rod. Also, in some few particular instances, 
bronze is used on castings where it is deemed advisable to elim- 
hand in hand with the 


inate preheating annealing which 


filler 


goes 
addition of cast iron 
There is nothing unusual in the employment of brass or bronze 


in the welding of non-ferrous castings containing combinations 
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Where Brazing Can Be Used for Filling and Building. 


of copper with zinc, or tin. It is customary practice in any shop 
where welding or brazing is performed and requires no lengthy 
discussion. Failure to handle the rod and flame properly are 
the chief difficulties with which the welder must contend. Volatili- 
zaticn occurs rapidly, the zinc passing off in the form of a white 
fume which causes discomfort to the operator and leaves a weld- 
ed section which may vary in chemical composition anywhere 
from pure copper to practically the original roa. 

The nature of a malleable casting is such as to preclude weld- 
ing, unless it be so thin as to consist, almost through its entire 
section, of pure iron. In such a case the use of a steel filler 
offers a very satisfactory remedy. On the other hand, where 
only the skin of the casting has profited through treatment (this 
does not refer to the physical properties which are _ identical 





throughout the casting) use of cast iron or steel filler should 


The attempt to use cast iron or steel is difficult 
and most generally results in a beautiful piece of “botching.” 
The skin of the casting blows away and as the rod is puddled 


be avoided. 


> Th 
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under the surface, blowholes and pits are formed so raj 
in such numbers that.they cannot be eliminated. Prope: 
cannot be accomplished.. Although the metal appears t 
tic it does not join readily with the rod, and the final 
appears to be more nearly adhesion than it does fusion 
The use of bronze in conjunction with a suitable fluy 


readiest means of repairing. Thus casting should be brou 
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the proper temperature along the lines of fracture, and 


bronze added under the action of a slightly carbonizing flan 


to avoid oxidizing the volatile elements of the rod. Empha 


must be placed on the use of fluxing in sufficient quantities 
The reinforcement of all brazed joints is very important 


every case where a welding repair is cOnsummated through th: 


agency of bronze rods, and a permanent strength joint is ex 


pected, sufficient reinforcing is an absolute necessity 

















REINFORCEMENT MACHINED OFF 


Tyre oF Test Bar Usep. 


Tensile tests of brazed malleable bars, have shown that 
every case, fracture occurred at the juncture between the bronz 
and the malleable iron. Increasing the area of contact, when 
ever possible, increases the ultimate strength of the joint 
this it appears that a combination of large surface contact an 
heavy addition of the bronze would give the best results 

In building up the bronze rod at a joint, one important rul 
must be adhered to. That is, never to melt the bronze whi 


had been applied unless more filler is deposited at the same tim¢ 


Fron 


Carelessness in heeding this, results in a spongy, copper colored 


metal which is very weak in structure. The usual procedure aft: 
the first application of bronze (applying a thin layer on th 
original casting) is to tip the torch so that the full effect of | 

flame does not impinge upon the deposited metal. 


In the case of castings where ordinarily a gray iron fille: 


should be used but it is preferred to eliminate the preheatin: 
and annealing processes which are so necessary to prevent strain: 


bronze filler can be used very advantageously. The casting mu 
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be prepared by beveling the edges of the fracture and then drill- 
ing and tapping these edges for studs in similar fashion to the 
methods employed for arc welding cast iron. The bronze is then 
deposited upon the casting in the manner described at tinning. 
A thin sheet is applied and upon this are deposited the final 
lavers which of necessity are wrapped around the studs. How 
much can be saved by this method is very well described in 
an article by Mr. Paight in the Oct. issue of The Welding En- 
gineer. As to its efficacy, it is only necessary that there is a pump 
cylinder at present operating which was repaired in this fashion 
about a year ago after addition of gray iron filler by an in- 
experienced welder had developed several new flaws. It was 
absolutely necessary that this pump be put into immediate oper- 
ation so that as a last resort bronze was used. 

There are, however, many applications where strength is not 
an essential or disturbing factor. The ease of manipulating the 
bronze rod makes it a particularly useful instrument in the hands 
of an experience torch operator. Light sheet metal parts, such 
as tubes for exhaust pipes, fender parts, in fact any light pressed 
steel parts can be repaired by joining the edges with bronze. 
The operation requires only a very short time to complete and 
no unusual dexterity on the part of the operator, outside of his 
taking proper precautions to prevent buckling or warping of ad- 
joining sections. By packing wet asbestos at the adjoining sec- 
tions, expansion can be held to very narrow limits and the re- 
sultant effect practically nullified. 

Parts which under normal conditions either exert no wearing 
action or are not actually considered as bearings, but have be- 
come worn because of excessive abuse and lack of lubriction can 
be quickly reclaimed by the use of bronze. Not only is this 
material perfectly satisfactory from the standpoint of service 
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requirements, but it is also very cheaply applied in comparison 
to the use of other fillers (usually requiring machining operations 
or manual labor for finishing), or the substitution of new parts. 

The latter method is always costly. New parts are expensive. 
The removal and replacement of assembled parts always entails 
time and trouble. Especially in the case of riveted parts does 
the labor item become important. 

In automobile work, for example, let us consider the bell 
housings and goosenecks of the average automobile truck. Al- 
though the shackle bolts which pass through these are not sup- 
posed to have any wearing action on the castings, and are 
supposed to be lubricated thoroughly, the heavy jolts to which 
the automobile is constantly subjected, causing motion of the 
springs, transmits a slight movement to the hardgped steel 
shackle bolts. In time the castings become worn at the top 
of the opening, leaving sufficient clearance for the bolts to move 
in a vertical direction. Not in the tubes within the differential 
housing by brazing the heads of the rivets to the housing and also 
running a heavy band of bronze around the joint between the tube 
and housing a permanent repair can be effected. The parts, how- 
ever, must be thoroughly cleaned with gasoline before brazing 
is begun, in order to remove all traces of oil and grease from 
the surfaces. These should also be filed clean, and thoroughly 
fluxed after the flame has been applied. 

Steering arm levers and other parts which contain bushings 
are generally a source of annoyance due to the bushings wearing 
rapidly. Where a bushing can be obtained, replacement is ad- 
visable. At times, however, this becomes impossible, as when 
stock parts are depleted and there is no time to machine the 
bushings from bar stock. It is very simple to fill the opening 
with bronze, and drill and ream to size. | 
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Tie rod clevises easily jar loose, and, due to the play of the 
casting on the threaded ends of the bar while the truck is being 
steered, wear so badly that the threads are entirely destroyed, 
making the castings and bar worthless. It is very inexpensive 
to braze the castings to the rod, after the wheels have been 
aligned, the entire operation requiring only a few moments and 
very little material or gases. 

Occasionally shafts are discovered to have worn under the 
race of a bearing/ where under normal conditions the race should 
be a force fit. The addition of bronze around the shaft reclaims 
it and makes it as serviceable as a new one. 

Universal flanges for drive shafts are generally made with a 
square opening which fits tight on the pinion shaft of the dif- 
ferential. The shock due to transmitting power to the rear wheels 
wear the square opening until it rattles freely and is a source 
of annoyance and loss of power. Addition of bronze where worn 
until the opening is about the size of the shaft and forcing the 
flange on while red hot produces a shrink fit when cold is even 
better than the original fit. 












szig 34068 
1 


jus 











INDICATES WHERE BRONTE 
REPAIR CAN BE MADE. : 





Use of Bronze for Repairing Frames. 


Wheel hubs which in the course of repair work must be trans- 
ferred from one wheel to another are sometimes found to be 
undersize. Spotting the entire circumference with bronze is a 
means for increasing the diameter so that the hub becomes a 
press fit in the wooden fellow. 

These are only a few of the numerous applications to auto- 
mobile parts, frequently some other part of the automobile is 
damaged as a result of this condition, the shocks being trans- 
mitted in part to the frame and power plant, instead of being 
absorbed entirely by the springs. Some of the wearing action 
also takes place where the bolt passes through the frame. Un- 
less checked in time fracture is almost certain. 

In order to repair this faulty condition the shackle bolts must 
be removed and the spring dropped. This gives ready access 
to the worn members. The casting is brought to the tempera- 
ture at which bronze can be deposited most readily. Flux must 
be applied freely in order to clean the surfaces thoroughly’ and 
to aid in the deposition of rod. An old shackle bolt is then 
slipped into position, leaving place for the rod and flame to en- 
ter the worn section and the bronze added to the casting.. The 
action must be very rapid and the rod must be handled with 
extreme care to avoid volatilization. The shackle bolt is drifted 
out of the opening before cooling progressed to any ap- 
preciable extent. 

The same method may be used in repairing the worn opening 
in the chassis, excepting that a steel filler is substituted for the 
bronze rod. The steel must be fused rapidly without oxidation. 
Usually the rod is added across the lowest point of the opening 
so that a bridge of metal is formed. The bolt is then removed 
and addition of steel continued in an upward direction. 


Very little filing is necessary after such a procedure. The 


- slight contraction that takes place is just enough to permit a 


force fit for the bolts. 
Trucks repaired in the above manner have been in service for 
about eight months, and still show very little wear at the points 
(Continued on page 29) 
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Welding Cast Iron 





Without Studdine FF 


a 


A Process Which Is Feasible in Some Cases but Not 
Recommended for Strength Members and Live Loads 


By F. L. Paertcht 


iene are welding Cast Iron is becoming more and more 
an important feature of plant and equipment mainte- 
nance because of its invaluable aid in certain forms of work, 
such as repairing all manner of blow holes and cracks in ma- 
In its proper sphere it is quicker, cheaper, 
and equally as satisfactory as acetylene welding. 
Simple But Efficient Rules 

As nearly as my method of welding without studding can 
be explained in a written communication the course of proce- 
dure would be as follows: 

First: Clear all sand from blow holes, or chip all cracks 
to be welded. Adjust the regulator for 60 volts and 175 
amps., hold a close arc, and be sure the metal burns in. Use 
No. 12 or No. 17 grade electrode. No. 12 is a machinable, 
ductile wire, but quite expensive. No. 17 is cheaper, but so 
hard that it cannot be machined. 

Second: Weld only a small amount at a time, say one 
bead about an inch long, pein lightly to take care of the 
contraction stresses, and always keep the weld well brushed 
and clean, 

Third: If the metal fails to burn in the trouble may be 
attributed to one of the following causes: 

(1) Sand in the weld, in which case stop at once, clean 
out the sand, and chip out the poor weld. 

(2) Insufficient coating of flux on the electrode, in which 
case select another electrode with a heavier coating of flux. 

(3) Oil in the cast iron, in which case heat until the oil 
has burned out. 

These may sound like kindergarten instructions to the ex- 
perienced welder, but I am casting no reflections upon his 
intelligence. They represent briefly the sum and substance 
of many fussy little problems I have encountered in this 
line of work, and it is only by rigid adherence to the above 
rules that I can account for my success with methods which 
some others have declared impracticable. 


When to Use Gas 
Although a great advocate of the electric arc, I know 
there are instances where acetylene welds would be prefer- 
able for repair work such as I have been describing. If the 
job is too full of sand, or contains too much heavy grease 
or oil to make electric welding practical or, if the cost of 
electrodes and time required makes electric welding exces- 
sively expensive, as in the case of building up jobs, I would 
recommend the use of gas in preference to the arc. 
A Word of Caution 
In the selection of jobs to be arc welded without studding, 
as well as in the performance of that ‘work, judgment must 
be mixed with experience, great care, and that odd, indefin- 
able thing which I might call “Welding Sense,” which every 
good welder compreh@fds, and without which no man can 
hope to attain success in this line of work. 


chinery parts. 


Discussion 
Chairman Bonner:—Mr. President, I suggest that we ask 
Col. Mattice to lead off with the discussion of welding cast 
iron. He says you cannot do it without studding. 





*Paper read before American Welding Society, Philadelphia, 


October 19, 1921. 


tSuperintendent of Welding, Moore Plant, Bethlehem Ship- 
building Corporation, Elizabeth. 


-at 175 


Col. Royal Mattice:—I do not believe you can weld 
iron without studding. I am not in favor of coated elect: ¥ 
of any kind. In the first place, cast iron has absolute! . 
grain; it is a aggregate of crystals and, in order to giv: 
iron continuity from one side of the crack to the other 
have to put something in to give it a toe-hold. The Wil 
Welder Co. state that they will penetrate cast iron to 
amperes. I will penetrate ¥s-inch with a nor 
ered electrode. A gentleman came to me and said: “\ 
experience have» you had with welding cast iron wit 
studs?” I said, “Very sad.” He told me he had done 
where the vibration was very keen and it jumped 
four weeks. I have not the confidence in my work to 
cast iron without studding. I have done a little over $10 
worth of that work, and I am against it, although | resp: 
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fully defer to my friend who has welded cast iron wit 

studding. 3 
A Member:—I have had quite a lot of experience tt 

studding and without; also on all manner of repair jobs, 


I have been very successful without studding, but I have 
have a covered electrode and use a metal such as an 
metal. You have to use something of a carbonate natur: 
will coat it, something that will exclude the air and penet: 
and the welding holds. Some of my welds have stood 12 
Ibs. pressure and some, not those with the monel metal 
with steel combination, have stood excessive vibration. 
The President:—How big were the welds you speak of 
Member:—They were blow holes or cracks in castings 


ire iceclpeaae 





ranging anywhere from 2-inch to 4-inch, small and large 3 
The President:—Then it has not really been a strengt 7 
weld? 3 


- Member:—Not in all cases, but in some, yes. 

The President:—How about the strength welds? 

Member:—In one case in particular, cross section about 
12 inches, on %-inch metal. 

The President:—I think the Colonel was 
good deal heavier welds, weren’t you? 

Col. Mattice:—Yes. 

The President:—Now, it is well for us to bear in mir 
those distinctions, that in some cases it may be 
feasible, while in others it would not. 

Mr. Paertch:—On a flywheel, to take care of the excessiy 
contraction, studding would be necessary; I admit that 

The President:—Who is next? Mr. Holslag. 

Mr. g-. J Holslag:—It has already been stated that { 
strength members and live loads studding is necessary, at 
welds can be made with copper alloys and with pure nick: 
which will be easily machineable and do for lots of servic 

Chairman Bonner:—I might repeat the story of an exper 
ence we had in welding a Pile Cap at the Chester shipyard 
several years ago. It was brought to us as an impossib|: 
job. However, we were given permission to try it. It wa: F 
a casting which weighed about 800 Ibs., and had broke: ae 
right across the top and through the middle. We welded E 
with bare wire, though. I do not remember whether it wa: 
Roebling’s or some other make. I am inclined to think 
was a soft iron wire. We did not stud that casting, but we 
did lay a couple of %-inch round bars across the break and 
these were surrounded by a deep fillet weld which pr: & 
tically amounted to an auxiliary rib. The cap was return: : 
to service within 15 hours after the accident, arid to | 


referring to 


perfect! 
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nowledge it stood the shock of driving more than 3000 
niles with a 3000-Ilb. hammer dropping 30 feet. At last ac- 
ounts it was still in use. 

4 Member:—I should like to ask Col. Mattice if the cast 
‘ron welds he speaks of, that were made with covered elec- 
trodes, are machineable. 

Col. Mattice:—Not in all cases, though we have been gen- 
erally very successful. When you use a roughing tool and 
et down to a place where the weld joints the cast iron, it 
is very hard, 

Member:—Does the amount of current you use have any- 
thine to do with the machineability of the weld? 


= . . - 
Speaker:—No,; I think you will find that as the cast iron 
cools the joint forms that hard crust. ; 
Mr. Holslag:—I should like to add one more thought. In 


it is 


all gas welding they preheat the metal and weld while 
hot, and if you will follow the same process with the elec 
tric are the results will be the same. That is often over- 
looked. 
that electric welding isn’t any good because it does this or 


In speaking of electric welding, some people say 


that; usually the reason is because we are doing it cold, but 
if vou will do it under the same conditions as with gas, the 
results will be the same. 

The President:—There is just one other thought | want to 
add. You will find a great deal of difference in the results of 
your welding when there is a difference in the cast iron. 
Soft, weak cast iron is difficult to weld by either process. 
The harder iron, which more nearly approaches steel in its 
quality, will give you better results. High phosphor cast 
It does not seem to make much dif- 
ference as far as the weldability is concerned, except that it 


iron is liable to crack. 


is much more fluid; phosphorous alone does not seem to make 
the difference. Iron can be very high in phosphor and still 
very soft. 

A Member:—I might add that in addition to that it might 
have a high percentage of steel. 

Col. Mattice:—The more closely you approach steel the 
more necessity for studs. Not long since I welded a gen- 
erator ring to a base that seemed so pure that I snipped a 
little piece off for analysis and found it was 25,000 lbs. tensile 
strength. Instead of having trouble with the phosphorous 
my trouble has been with the carbon content. The carbon 
content in cast iron will run anywhere from 314 to 7%, and 
the higher the carbon content apparently the harder it is to 
We cut down to about 1000th of an inch and, 
“bluey” goes the tool. When we get cast iron of 20,000 Ibs 
tensile strength we are floating on the edge of steel. When 
we get to 24,000 in cast iron we will weld it without studding, 


penetrate. 


but I tell you it is very seldom we get that. 

The President—It is perfectly feasible to get cast iron with- 
out any steel in it at all. 

Col. Mattice:—Yes, but that is not the ordinary machine 
iron, 

The President:—I agree that it is not; hut it is perfectly 
possible. 

Col. Mattice:—Oh, there is no question about tha 

Mr. Holslag:—You never get good cast iron to weld 





MAKING A NEW CASTING 
By E. Kilburn 

A customer recently brought to our shop the igniter trip 
casting of his gasoline engine. 
shown at figure 1, being clamped to the push rod with one 
cap screw at C, and carrying the trip latch at point P. The 
casting was broken in two places as shown at A and B. It 
had been giving considerable difficulty because it could not 
be clamped securely enough to the rod to prevent it from 
shifting. The owner wished us to make one of steel and 
design it in such a manner that it could be securely clamped 
to the push rod. The following is the ntethod which we 
adopted in making the piece. 


The casting was made as 
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A piece of shafting of approximately the same diameter as 
the outside of the casting was cut off the same length as the 
casting, then a half inch hole was drilled clear through to 
correspond to the size necessary to fit the push rod. It was 
then slotted on one side to provide a means of springing 
together for clamping. Two pieces of 4” soft or mild steel 
were prepared as shown in figure 3, being made long enough 
to allow the use of two cap screws for clamping. Then two 
pieces of the same steel were formed as in figure 4 to pro- 
vide the pivot bearing for the trip latch. After they were 
prepared, the four pieces were welded in the four places 
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Making an Igniter Trip Casting. 
shown in figure 2 and marked W W W W, the bearing was 
then drilled for the pivot pin of the latch and the two holes| 
drilled and tapped for the clamping screws in the pieces 
marked figure 3. A piece of carbon rod was inserted in the 
hole bored in the piece of shafting while the welding was 
being done so that very little finishing was required to make 
the piece fit after cooling. The piece fitted perfectly after 
finishing and made an exceedingly satisfactory repair. 

This piece is not one which is very commonly broken. 
However, the method used in making the repair is one which 
may be used to advantage on many other pieces and is much 
less expensive than working a piece out of solid steel of suf- 
ficient size to make the part in one piece. 


THE USE OF BRONZE APPLICATIONS TO 
AUTOMOBILE WELDING 
(Continued from page 27) 

where bronze filler was added. Two of these trucks are used 
in distributing newspapers calling for almost continuous service 
throughout the day and night. There can be no doubt as to the 
efficacy of this method. 
Certain types of rear ends are generally constructed as an 
assembly of a differential housing of malleable iron riveted to 
two seamless steel tubes projecting from opposite sides of the 
housing. Careless driving, faulty operation of the clutch in re- 
leasing it, and sudden tightening of the brakes loosens the rivets 
holding’ but it is a matter of ingenuity’on the part of the welder 
as to the limit of the adaptability of this material in the reclama- 

tion of worn parts or in the satisfying of shop requirements. 


NEW A. S. M. E. PUBLICATION 


On December 22, 1921, the American Society of Mechanical 
Engineers published the first issue of a new paper, “A.S.M.E 
News.” This paper is a four-column newspaper which will 
be issued twice a month. It will publish news regarding the 
activities of the society. 
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TING APPARATUS | 


all the brains in his head. When he.is welding a 
broken aluminum crank case, for instance—what he 
wants to concentrate on is the heat-diffusion, alignment, tem- 
perature of his metal, the oxide, and so on—the weld itself! 


Mie a weld takes all the skill in a man’s fingers’ and 


‘He wants to forget the torch, as a sculptor forgets his chisel! 


Before the REGO was perfected, this was impossible. Simply 
because, very often, the torch required nearly as much atten- 
tion as the weld itseli—to the detriment of the welding art. 


Now you can forget the torch when you weld with aREGO. 


The explanation: the REGO flame is made by oxygen and 
acetylene, mixed in the tip, under low, balanced pressure. 


The REGO flame is neutral, smooth, stead y—it will not flash 
back. Plunge the REGO tip into molten metal, press it tight 
against fire-brick—still it will not flash. The one torch for close 
quarters! It will not oxidize, carbonize, or blow the metal. 


When you weld with a REGO, you can put your whole 
thought and skill on the weld itself—you can forget the torch. 


Write for the REGO booklet, “SPARKS” 
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=7] WELDING AND \D CUTTING APPARATUS( 
REGO “LITTLE SIX” OUTHIT FOR $57.50 


Welding — Cutting — Brazing — Lead Burning—Radiator Soldering —Decarbonizing 











REGO “Little Six”’ fills the demand for a small, complete, 
quality outfit for the garage or repair shop. 


THIS is not a departure from the regular REGO line. 


The “LITTLE SIX” OUTFIT is a special assortment of 
STANDARD REGO HIGH QUALITY EQUIPMENT. 




















Rego “Little Six” Outfit 


1 REGO MT torch 10 Ft. corrugated oxygen hose. 

3 one piece copper welding tips, Nos. |, 3 and 5. 10 Ft. corrugated acetylene hose. 

1 Cutting tip and tip nut. 2 Wrenches. 

1 Special lead welding and radiator tip. | Spark lighter. 

| Decarbonizing torch (separate and complete). 1 Pair spectacles. 

1 Single gauge oxygen regulator. ! Instruction book (Dunham's Automobile Welding). 
1 Single gauge acetylene regulator. 1 Carrying case, 


The “LITTLE SIX” outfit is so called because the man who owns one can perform the six 
most important types of repair jobs, namely: 
1. Welding up to | in. thickness. 4. Battery repair. 


2. Cutting up to | in. thickness. 5. Radiator repair. 
3. Brazing. 6. Decarbonizing. 


This complete REGO QUALITY outfit with an instruction book that tells you how, all 
packed in a handy carrying case, is the little outfit you have been waiting for. 


Order one now direct or send us the name of your jobber 


THE BASTIAN BLESSING COMPANY 


WEST AUSTIN AVENUE AT LA SALLE STREET CHICAGO 














ADVERTISING THE WELDING SHOP 





Views Differ on This Subject but Much Significance Is 
Attached to Good List of Prospects for Promotion Work 


In the January number of The Welding Engineer the question 
was raised, “What is the best way to advertise, the job welding 
shop?” Following are a couple of the most interesting comments 
recewed on the question. They approach it from entirely differ- 
ent angles: 


RE: HOW TO ADVERTISE THE JOB SHOP 

In your January issue you ask “Is there any best way to ad- 
vertise the job shop?” 

After spending thousands of dollars advertising in newspapers, 
trade. papers, engineering papers, advertising novelties such as 
blotters, art calendars, telephone books, circular letters, etc., 
experience goes to show us, and absolutely prove, that the way 
to advertise the welding shop is to put your salesmen on the 
road, from whom you can demand definite results, and get the 
usual answer from advertising, i. e., “Yes, but you cannot look 
for direct results, it is the indirect results that count.” Our 
experience proves, spreading out over a period of over 14 years, 
that there are no indirect results. 

Today we have eliminated absolutely all advertising with the 
exception of a standard office wall calendar, and are spending 
our good money on salesmen, from whom the indirect result 
answer is not accepted. Our efforts in advertising along the 
lines as per your recent correspondent, were also non-productive. 
Why they were non-productive .is not difficult to answer, when 
you consider that the welding industry is highly technical and 
that each individual welding job requires individual analysis, it 
is therefore easily seen that personal soliciting by welding engi- 
neers, who are prepared at a moment’s notice to talk on any 
welding problems, is the only way to convey to the prospective 
customer the information that he requires. No advertising of 
any kind will answer for the prospective customer the follow- 
ing questions : 

How long will it take to make this repair by welding? 

How much is it going to cost? 

Is it going to be any good? 

Do you guarantee it? 

How much stripping of the machine is required? 

You will all agree that this is the batch of questions that is 
fired at the job repair shop every day. 

The writer is keenly interested in awaiting the howl from the 
trade papers and advertising men that will no doubt be pub- 
lished after the publication of our experience. But just try for 
fun and see if you can get any of your advertising men to handle 
your advertising on a strictly percentage basis for new business 
that their advertising may bring. This could be easily arranged 
with any up-to-date welding organization. We have put up to 
several advertising men this proposition and it is laughable to 
watch the sickly expression that comes over their faces and the 
bewildered look that comes into their eyes, when you shoot this 
proposition at them. 

Advertising is one of the best ways to cut heavily into your 
net profits with absolutely nothing to show for it. Now watch 
the howl from the advertising men. 


A. M. BARRY, Vice-President, 
St. Lawrence Welding & Engineering Works, Ltd. 

(Note: Isn’t there an answer to the question “Is there any 
best way to. advertise the job shop?” in the second paragraph 
of the above discussion? “We have eliminated all advertising 
with the exception of a standard office wall calendar.” To build 
business economically some expenditure in some form of adver- 
tising is necessary. The use of a printed letterhead, the printing 
of the firm name over the door and on the delivery truck, fur- 
nishing the salesman with a business card, and any number of 
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little things which every business man considers necessar 
these are all concessions to the necessity for advertising. 

Job welding is not a service which @an be universally ad: 
tised in trade papers at a profit. In a few instances there 
some justification for such advertising—but what of the ot 
mediums? In the article which follows a welder claims to | 
traced good orders to a little house organ. 

The fact that each welding job requires individual analy 
is certainly not a barrier to effective advertising. On the 
trary, this condition has been capitalized in the welding indus 
and in many other industries by writing good advertising 
around it. To be sure, advertising cannot answer the prospect 
customer’s specific questions. The question before the hous 
“What is the best way to make the prospective customer get 
of his chair and come to the shop and ask the shop-owne: 
these questions—or "phone for a salesman to come in so hi 
ask them ?” 

Chicago is justly proud of its Wrigley Building, one of 
largest and most beautiful office buildings in the city. Bet 
it was built millions of little tots stood on tiptoe befor: 
corner grocer’s counter and asked for “Thpearmint Gum.” H 
many of them were reached by Spearmint representatives, a: 
painstakingly sold? The most general forms of advertising act 
ally produced this enormous volume of business. Mr. Wrig! 
has described, in a recent interview, a series of colossal failur 
which preceded his success. He knew that advertising wo 
pay and he stuck to it until he made it pay. But he does: 
refer to it as a “game.” Real advertising is real work. It 
quires study and care. It does not stop with buying space a: 
paying the bill. Advertising, in fact, is a vital part of the selling 
activity. We don’t stop trying to get orders because our sales 
man comes in empty-handed day after day. We look for 
better salesman. That is the purpose of the present discussio: 
—to select the better salesman. The contribution which follow 
tells of good results which came from “direct advertising 
Undoubtedly there will be more of this sort of information ava 
able for future publication—Editor. ) 





ADVERTISING THE WELDING SHOP 
By Edwin Kilburn 

We have tried all sorts of publicity work in connection wit 
our machine and welding shop and find that for the amount in 
vested the so-called house organ type of advertising seems | 
give us the best returns per dollar invested. 

The accompanying sample of our first issue of “Kilburr 
Shop News” will furnish a very fair idea of the method 
adopted in putting this out. -This sheet is printed entirel 
upon an Edison-Dick Mimeograph. We began publishing 
these May, 1921, and continued until October, when weath: 
conditions made any investment in publicity work of no valu 
until spring. We intend to begin publishing this news sheet just 
as soon as business begins to develop next spring. 

More new accounts were traced to this advertising than an) 
other advertising we have ever used. It is essential that ever 
issue be made interesting, original, and attractive in order tha 
the recipients may be taught to await with interest its arrival 

Advertising is a subject of vital importance to any busines 
enterprise. The welding shop is no exception to this rule. Wel! 
ster’s dictionary defines the word advertise as follows, to gi 
notice, advice, or intelligence to. The first meaning quoted 
the one of most interest to the business man. Among all t! 
various kinds of advertising which it is possible for the repai’ 
or welding shop proprietor to put forth, there is none bett« 
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By means of the Semi-Auto- 


matic Are Welding attach- 
ment, the automatic welder 
functions in its accustomed 
manner tending to hold the 
are length constant, and the 
operator merely directs the 
are as required by the par- 
ticular job. 





This new G-E device can be 
attached to any G-E Auto- 
matic Are Welding head in 
such a manner that the elec- 
trode wire passes from the 
feed rolis into the flexible 


as and thence to the 
are through a guide nozzle 
’ in the welding tool. 


THE WELDING ENGINEER 





33 





Increase Your Use of 


Electric Arc Welding 


Advantages 


Saves time ordinarily lost 
in changing electrodes. 


Saves 10% to 25% in elec- 
trode material ordinarily 
thrown away as waste ends, 


Operators learn to use it 
quickly, as they do not re- 
quire the muscular training 
for hand welding. 


Continuous opetation re- 
sults in few interruptions 
in the welding, eliminating 
a source of defective welds. 


Automatic electrode feed—hand work 


The G-E Semi-Automatic 
Arc Welding Lead is a device 
to be attached to the G-E 
Standard Automatic Arc 
Welder which obtains the 
continuous welding features 
of the automatic welder, and 
permits the operator to 
direct the arc as required by 
the conditions of the work. 


This new device consists of 
a welding tool to be held by 
the operator, which acts as 
a guide for the electrode 
wire. In the handle of the 
welding tool there is pro- 
vided a switch for operating 
the control on the panel 


of the Automatic Welder. 
Attached to the welding 
tool is a 10-ft. length of flexi- 
ble steel tubing (called the 
flexible wire guide) with an 
adapter at the other end for 
attaching it to the auto- 
matic welding lead. 


By means of this attach- 
ment the operator can work 
on products where the seam 
to be welded is of very ir- 
regular contour, or on large 
work where the clamping 
and travel mechanism for 
full automatic welding 
would be complicated and 
costly. 


General@Electric 


General Office 
Schenectady. NY. 


Com 





any 


Sales Offices in 
all large cities 
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than his shop. An attractive shop with courteous, skillful work- 
men is a better business getter than all the external advertising 
which may be done. Telephone books and small country news- 
papers have a certain amount of advertising value. However, 
they are both subject to the same fault. They do not so com- 
pletely cover the field as is desirable for the most efficient results. 
Then, too, they lack the personal touch which is the most effec- 
tive form of advertising. 

For the individual or firm which is just launching a new busi- 
ness venture or a new branch of an old business as, for instance, 
a welding department, a circular form letter which is effectively 
written and neatly typed offers the most effective way of reach- 
ing the people desired, it being necessary, of course,’ to have 
an up-to-date mailing list. These letters, even though identical 
in wording, should be addressed individually. In other words, 
they should convey the meaning of a personal letter by bearing 
the address Mr. J. Jones, Dear Sir, or whoever the party may 
be to whom addressed. 


SUNS SHOP NEWS 


PUBLISHED BY EDWIN KILBURN, MGR.. ENTERPRISE MAGHINE WORKS 
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Voll SPRING VALLEY MINN, lia’ No. 
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AV KOUNCERERT 
_ ThaS J°WS SHEET is issuea for your benefit, as 7ei] as cu-s--ABAL 
73 Wo firA tuat gany of our friends are not familiar with @:}) tus 
kinds of sc.vic2 #2 are able to renaer, So isd in this iceus te da- 
écoride, briefly, tas various kinds of vor) we: do. 


wAGbINi S$), 


“pe ENT! APRISE MAC!IND ZONKS, of as mere facalaarly knoza, 
-IL2UAN'E SHOP ‘j6 farot .f all a viachire Shop, aupplied @ith tle 
G46 Q@nd MBcHinery necessary tor doing ali kinus of regulas ma- 


chine shop work in @ vorksaniike manner, and at @ reasctabdle cost. 
WELDIiiG SHOP 
@ Als. cperate one of the mest up to-da.. Welding Shope :n this 
vicanity. Let us rep,sai. yous Fo! 2m Cubti ngs, youl wachins parts, 
@ic. Tue best Adwertisement of cus Welding Sacp, is the repidly 


inessasin, muates ot cur s@ticried custcmers. 2:sing your broken 
riecss to us! If thy can de repaired, we will repair tbec, if not, 
We can often s®ke new parts fcr you at & moderate cost, and mo-2 
quickly than you can cbtain thom frou the factory. 


We bars A ae11 ocuipped Radiator S.pai-> Sscp, and can make any 


uéGe-oB8ecy T2pBirs 4pen “our Buteaevile, teuor, or tr@ctor radiato: 
promrtly, ari it @ workrurliks zanner. Renmgubes, we carey Ii STOCR 
AT] Ciges cf RADIATOR HOCL an! Hee> CLAMTS. 


A Page from a Welder’s House Organ. 


A shop news sheet issued once a month offers an opportunity 
to amplify the description of the classes of work done, goods 
on sale, etc., which it is impossible to do except at prohibitive 
expenses in newspaper advertising. The average human being 
needs to be reminded constantly that the other fellow is on 
earth. The monthly news sheet most emphatically brings your 
place of business to the attention of your community, ~ A store- 
keeper who conducts a general store in a town near where the 
writer lives issues a small weekly quotation and store news sheet 
with very gratifying results. His publication is printed by the 
local job printing shop and is of No. 10 envelope size. What- 
ever class of printed advertising it is desired to use, every effort 
should be made to make the advertising of attractive appearance, 
for nothing more easily detracts from the value of advertising 
than slovenly makeup. 

In a community which has not heretofore been afforded the 
service of a first-class welding shop, education plays an impor- 
tant part in increasing the work of the shop. The man who has 
suffered from a poorly executed job of welding is more difficult 
ta make a good customer than the man who never has had oc- 
casion to patronize a welder. A certain type of workman will 
weld whatever sort of a job may be delivered to him no mat- 
ter if he is positive that it will not give satisfactory service after 
he does it, his idea being to get the job and the pay. I believe 
this type of workman has been the means of retarding welding 
in some communities to a greater extent than any other one 


factor. In the past welding has suffered in many places from 


the evil of the “know it all,” incompetent workman who often 





is also an overcharge hog, and sometimes complicates th: 
undesirable attributes with downright lying. Welding is a p: 
of mystery to many people which has allowed the scrub 
man to get away with many stunts which he should never 
been allowed to do. For the time being*the bluffer may 
the greatest showing but no permanent success can be att 
in this manner. Furthermore, in the average community th 
sibilities of welding both from the repair and constructive st 
point are too little realized and it is up to the proprietor of 
welding shop to see that his customers and prospective cust 
ers are made acquainted with the service which may be 
dered by his institution. A show case containing a displa 
articles repaired or constructed by welding may be made 
means of bringing considerable new business to the shop. M 
in some instances, engage in the welding business with exp: 
tions regarding the amount of possible business which a pri 
study of their communities’ needs would show to be imposs 
of realization. 

In a certain town of less than two thousand people, there 
four shops possessing acetylene welding apparatus. At 
tances ranging from seven to fourteen miles from this town 
located other towns which have one or more welding shops e: 
Anyone engaging in welding under circumstances similar to th: 
must expect fierce competition and must deliver a very super 
article of service to obtain even his share of business, in fact t 
only thing which makes possible the success of a shop in mai 
of these congested locations is the fact that so few welders s 
to appreciate the possibilities of their business, many of th: 
being content to do only the simplest jobs and considering w: 
ing a minor sideline of whatever business they happen to b« 
gaged in. 





W. H. PATTERSON LEAVES WESTINGHOUSE 
COMPANY 


W. H. Patterson, who has been associated with the W: 
inghouse Electric & Manufacturing Company, East Pittsburg 
Pennsylvania, for the past sixteen years has resigned to b¢ 
come vice-president of the Kaestner & Hecht Company, ele 
tric elevator builders, Chicago. 

Mr. Patterson graduated from the Electrical Engineeri: 
Course of Purdue University in 1905. He has been promi 
nently identified for a number of years with the developme: 
of motors and control apparatus for applications to cran¢ 
compressors, elevators, hoists, and machine tools. Mr. Pat 
terson is a member of the American Institute of Electrica 
Engineers, American Society of Heating & Ventilating EF: 
gineers, American Society of Refrigeration Engineers, Associ 
ation of Railway Electrical Engineers, and the Americar 
Welding Society. 





G. P. A. HOLDS ANNUAL MEETING 


Members of the Gas Products Association attended a two 
day session of that organization held at the Hotel Morrisor 
Chicago, January 20th and 21st, with the usual interest and 
activity which characterizes all meetings of that body. Bus 
ness sessions were given over entirely to committee reports, 
papers relating to the use of oxygen and hydrogen, and dis 
cussions, 

An especially interesting session was held the afternoon 
of the 2ist at which time means of co-operation to advanc« 
the art of gas welding and cutting were discussed. 

The evening of the 21st was given over to the midwinte: 
dinner of the Association at the Morrison Hotel, this affai: 
being attended by fifty men. The spirit of good-fellowship 
which prevailed at this affair is indicative of the feeling whicn 
pervades this entire organization. 





There is only one kind of welds—good ones. The others 
are not welds.—Rego Sparks. 
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CUTTING STEEL UNDER WATER 


This Difficult Operation Is Made Easier by Supply: 
ing a Jet of Compressed Air at the Tip of the Torch 


On board the night boat 
for Vancouver, B. ( 


Tuesday. 


Dear Ed:— ° 
You can plainly see from the manner in which I’ve headed 
ind dated this screed that its not being written on any railroad 


Perhaps you'll be wondering what.on earth I’m going 


5S 


train. 
to do up in Canada when the good old U. S. A. constitutes my 
regular territory, but if you make a wild guess you'll probably 
hit it right the first time. 
side of the border. 


government’s hands and it runs stores where you can get all 


They work it funny over on the other 
The prohibition acts place everything in the 


you want by paying five bucks for a tourist license—the natives 
pay four bits for the privilege 

Rather an amusing incident occurred just as we were leaving 
the pier at Seattle and it brought a smile to all within hearing. 
I had heard of a somewhat similar happening but that 
didn’t compare with this. 


In a story 


The 
(An after thought prompts me to 


The night was far from a pleasant one. rain was very 


wet and inclined to be cold. 


withdraw that statement about rain. The Washingtonians are 
extremely sensitive concerning their clime; they say it never 
rains, therefore it might be better to simpiy state that there 


was much mist in the air and let it go at that.) Well, the last 
“toot” had been given and the gang plank was just drawn in 
when a long lanky Swede came dashing down the pier and 
without much effort jumped on board. That part have 
been forgotten had it not been that our attention was called by 
a shout from a very short man about a hundred feet up the pier. 
He was running like mad in an attempt to make the boat and 
had apparently been outstripped by his tall friend. At any rate 
by the time this second fellow had reached the end of the pier 
the boat was about nine or ten feet out. Naturally everybody 
was mildly excited but none quite as much as our lanky friend, 
who, seeing that his partner had come to an abrupt halt at the 
edge of the dock, gesticulated wildly with his arms and shouted 
out, “Yump Ole! Yump!! If you 
make it in two.” 


would 


can’t make it in one yump, 

Now Ed, if you only get half as much merriment from read- 
ing this as my fellow passengers and I got out of it then the 
telling won’t be considered in vain. 1 suppose you'll be wonder- 
ing now how long I’m going to be up in B. C. I'll tell you; 
just as long as possible, but you'll hear from me before the 
end of the month, or else you'll know that I’ve died a happy 
death, and should such be the case you may rest assured that 
my body will be very well preserved—“‘Nuf sed.” 

Had occasion to run over to Bremmerton yesterday so gave 
the Puget Sound Navy Yard the once over. Got acquainted with 
a fellow called Warren, who has charge of all the gas welding 
and cutting. He showed me all around, in both the gas and elec- 
tric welding departments, and took me through their charging 
rooms where all their oxygen and acetylene gas is made and 
compressed in cylinders in order to handle it easily about the 
yards and on board the ships. They were welding angles and 
things but there seemed to be nothing outstanding in any of the 
work being done so we passed on. Next he took me on two of 
the largest battleships afloat and believe me it was some sight. 
On one of the boats Mr. Warren had a crew at work enlarging 
some holes in the twelve inch armor plate surrounding the for- 
ward turrets. Those lads could certainly handle a cutting torch 
in good style. ; 


It looked very much as if I’d have nothing to chronicle about 
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the navy Mr. Warren asked me if I 
would like to see a, cutting torch working under water. 

“You bet life,” I “IT have poked a lighted 
torch in a pail of water and watched it burn but I’ve never seen 


any real work done that way so lead me to it.” 


yard trip but just then 


your answered. 


We then journeyed down to another part of the yard. I never 
truly appreciated the size of the yard until we started walking 
from one énd Well Ed, it looked as if my luck 
had left me because just as we arrived at our destination we 
met the crew coming in and I was rather surprised to find it so 
near to | guess | must have registered my disappoint- 
ment because Warren told me if I cared to come back that he’d 
arrange to meet me in his office at two o’clock and bring me back 
at that time. I thanked him for the kind words and hied my- 
self townward to grab a sandwich, a cup of Java and a piece 
of pie. At two o’clock I was on the spot so we started out 
This time we caught them in the act and say, Ed, I sure 
wish that you could have seen it. Take it from me it was a 


to the other. 


noon, 


again. 


regular sight. 

It was fairly light plate being cut and the operator was about 
ten feet the surface, yet the water was very clear and 
we could plainly see the flame and the part that had been cut, 
but the usual sparks which accompany cutting in the air were 
conspicuous on account of their absence. The flame moved along 
the Guess the water must 
cool the sparks as as they start to be sparks. I noticed 
a lot of bubbles coming to the surface and asked if the oxygen 
and acetylene alone were responsible for these. 

“Most of those bubbles you see are made by the compressed 
air we‘ use,” Warren. “Did you notice that third hose 
we're using? That’s compressed air. Just wait a minute the 
diver is coming to the surface now and I'll show you how we 


below 


metal and it seemed to devour it. 


soon 


said 


rig up.” 

When the diver came up cs 
Warren asked for the torch | 
and handed it to me. I looked ° 





it over and found it just an | 
ordinary cutting torch with an 

extra fitting around the tip. A 
length of copper tubing was 
brazed to this fitting, or you 
might call it a housing for it 
completely enveloped the cut- 
ting tip, and this tube was 
made to conform to the under 
side of the torch and laid right 
up against it the entire length. - 
Near the adjusting valve of 
the torch it had an extra valve 
brazed on and to this 


Extra Passage for Aw 
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valve 
the compressed air hose was 
connected. The sketch I’m en- 
closing may give you a little idea as to how it looked. 

“I suppose you see how it works,” added Warren. 

“IT think so; your air comes along this extra tube; enters the 
housing, which surrounds your tip, and then exhausts around 
the flame. But do you find this really necessary? My under- 
standing always was that nothing would ever burn unless oxygen 
was present. If a thing is above water it gets its oxygen supply 
trom the air. When under the water oxygen must be fed to the 
flame in order to keep it burning. With a cutting or welding 
torch both the acetylene and oxygen gases are forced under 
pressure to the tip and it’s always been my experience that this 


Under Water Cutting Device. 
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pressure was enough to force the water away from the tip and 
permit the torch to burn very nicely under water. Why, then, 
do you have the extra air supply?” 

“It’s this way,” answered Warren, “you are perfectly right as 
far as you've gone, but there’s one or two other things that have 
to be considered when you have real cutting to do under water. 
With the flame adjusted as you have just mentioned it will cer- 
tainly burn but its very sensitive. Any sudden movement will 
cause it to go out, therefore the operator must handle it with 
the utmost care. Another thing ;—with the water practically 
in contact with the flame there is a great cooling effect and 
it’s difficult to make any speed. The extra air supply, as we 
use it, completely eliminates both of these difficulties and you 
can readily see why. The air issuing as it does all around the 
flame keeps the water away, consequently any sudden movement 
of the operator has no influence on the flame. When in the act 
of cutting the air displaces the water for a small area on the 
metal being cut and permits the operator to work much faster.” 

“That certainly sounds reasonable,” I said, “but about how 
much air do you have to carry on your line?” 

“We aren’t very particular about that,” he answered, “but it’s 
easy enough to figure out. We know that a column of water two 
feet high gives us a pressure of one pound to the square inch 
at the bottom of the column. If our work is ten feet below the 
surface then there will be a water pressure at that point of five 
pounds. This operator is working where you saw him at about 
ten feet, he’s carrying about twenty-five pounds of air. He may 
not be using it all but that’s for him to say. If he only carried 
five pounds on his line, the water pressure and air pressure 
would both balance and it wouldn’t do a bit of good. You see 
it all depends upon the depth at which you’re cutting—figure 
your water pressure at one pound for every two feet and then 
add fifteen to twenty-five pounds to come and go on.” 

“What's the deepest distance you’ve cut at under water?” I 
asked. 

“Well, in this yard the deepest we’ve ever had occasion to go 
is twenty feet below the surface.” 

“But I suppose you could go deeper if you wished,” I sug- 
gested. 

“Oh yes! We know of instances where cutting has been suc- 
cessfully done at a depth of one hundred feet. The fact is f 
don’t see any reason for placing a limit on the depth providing 
enough pressure can be carried on the lines and the diver has a 
heavy enough suit.” 

While I was at it Ed, I thought I’d get all the information I 
could so I sprung a kid question on him but he didn’t get offend- 
ed and.answered me right back. The question was, “Does the 
diver wear goggles?” I might have known the answer, but 
the question was out before I thought. 

“No, he doesn’t need to,” Warren explained. “In cutting about 
the only reason an operator wears goggles for is to protect his 
eyes from the flying sparks and scale. When cutting under water 
there are no sparks, as you will notice if you watch this second 
operator you see going down now. And if there were any his 
vision glass would easily take care of them.” 

We watched the second operator start where the first left off 
and I repeat, Ed, it sure was a great sight to see that lad deep 
down in the water plowing through that metal like a good fellow. 
Now I’m not expecting that you’re going to hop on the first 
west bound train to hunt mermaids under Neptune's flag but I 
figured that it would do you no harm to have this information 
about under-water cutting in mind in case anything ever came 
up where you could use it. Probably you'll think there never will 
be a case where you live to use a stunt of this kind, but if I 
remember correctly you wrote me a short while back that work 
was being started on that big new plant down on the river front. 
Perhaps right there is where you can show the contractors a 
way to save time and money by cutting off their piling forms, 
etc., just below the water line. Who knows, in the near future 
you might move to some coast town? At any rate if the occasion 
ever does arise you'll know how you can convert your own cutter 
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to 4 working state by simply getting a piece of thin brass 
ing a little larger than your cutting’ tip; swedge one end 
to leave only a small space between it and the tip, and a 
other end fit in a collar to make a snug fit over the upper 
of the tip. Punch a hole in the side and fit in the copper 
ing; after that the rest is quite simple. 

Well, Ed, Vancouver ain’t nowheres near in sight yet 
just as thankful that such is the case, cause I want to get a 
sleep and be in pretty good shape when I land there. The 
getting rough now, although we’re not right out in the 
You see we are still in Puget Sound. A sailor’s life may 
gay one, but not for me. The rain (my mistake, mist) conti: 
to be heavy. 


Be good, 





CEMENT MILL MACHINERY RECLAIMED BY 
WELDING 


There is a more or less prevalent impression in some brat 
of industry that welding is confined to comparatively small 
erations, and that, while it can be economically employed 
ordinary repair work, it cannot be used to advantage in rec] 
ing heavy machinery and ponderous equipment. No notion « 
be more mistaken, as any one familiar with the welding 
done in shipyards, steel mills, large foundries, etc., can test 
but there are still many otherwise well informed and very 
men responsible for the upkeep of heavy machinery installatior 
that do not realize the extent to which their welding shops 
be made to solve maintenance problems. 





How the Repair of the Cast Steel Ball Mill Head Was Made. 


An instance of this kind occurred recently at a large cem 
plant in the far West. A cast steel ball mill head had been brok« 
in service, and, owing to the great weight of the part and 
character of the break, the idea of welding was not even « 
sidered in the beginning. Fortunately, one of the service en; 
neers of the Pacific Coast Branch of the Oxweld Acetylene Co 
pany dropped in on the superintendent of the plant about 
time, and, learning that operation of this particular unit w 
temporarily at a standstill pending replacement of the, bro! 
head, asked permission to demonstrate how the part could 
reclaimed by welding. 


The work was done at the plant of the Three Forks Portla 
Cement Company, located at Trident, Montana. It includ 
a weld 9 feet long and varying in thickness from 1% to 5 inches 
on a steel casting weighing 3,800 pounds. 


The job required nineteen hours of continuous welding \ 
two welders relaying. It was necessary to keep the entire sha 
in perfect alignment at right angles to the sides, and this w 
successfully accomplished. The entire operation was eminent! 
satisfactory, and the plant superintendent expressed himself 
greatly pleased with the result. 
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PREHEATING PROBLEMS 
By J. R. Darby 


One feature of modern welding practice which is interest- 
ing from my point of view is the growing use of city gas. for 
preheating. In all my experience | have found only one shop 
which comes as close as it should to being thoroughly up to 
date in this respect. Years ago the owner of this shop and 
myself worked at the welding trade together. Also we 
burned our noses together over charcoal fires until we de- 
cided to find a more comfortable method of working. By 
finding other means for preheating we gradually eliminated 
the use of charcoal until now we use it only on very heavy 
work. 

When preheating with gas it is necessary to have a main 
at least one and one-half inches in diameter. This may seem 
to be large but there are times when with only two men 
working in the shop a main of that size will be taxed to the 
limit. 

After the gas supply is established, the next question is 
how to apply it efficiently and economically. I studied over 
this question quite a bit before I got just what I thought 
was needed. Finally I found that one manufacturer produces 
a very efficient blower with a self-contained electric motor 
operating on either direct or alternating current. This 
blower was adopted for medium heavy work. 

So much aluminum repair work was coming into the shop 
that it was necessary to find a satisfactory way of preheating 
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Fig. 1. Gas Preheater for Aluminum. 


our aluminum jobs with gas. There did not seem to be 
anything on the market whigh was exactly suited to the work 
so a special preheating torch was constructed on the plan 
shown in Figure 1. The details of this device are as follows: 

A—Angle Bunsen Burner, %” inlet, 14” outlet 

B—14” pipe, 9” long, screwed into Bunsen Burner 

C—1” pipe, 12” long welded onto end of 14” pipe. 

D—4"x\%4"x6" strap welded onto 1'4” pipe, drilled for 
¥%%” bolt. 

E—'%” hose connection screwed into valve of burner 

F—1” thimble, 2” long. 

G—%"x1%4"x6" strap welded on thimble. Strap is drilled 
for 34” bolt. 

H—3@” set screw with wing nut. 

I—Y%4” valve on burner. 


The installation of an air compressor was something which. 


we wished to avoid at the time this device was made; other- 
wise it would have been an easy matter to fit up the shop 
with blowers. When a method of this sort can be adopted, 
what is the use of going to unnecessary expense until the 
volume of work demands it? 

Now suppose that this little blower is all ready for busi- 
ness. One of the most troublesome jobs which the welder 
has to handle is the repair of cracked motor heads. This 
problem almost always worries the beginner, but after all it 
is comparatively simple. Figure 2 shows how one shop has 
handled scores of them with unvarying success. A piece of 
sheet iron is cut and bent as shown, to form an oven. A 
firebrick is placed under each corner of the head, and the oven 
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is placed over all. Two holes are cut in the top of the oven 
to allow good circulation of the flames. Ten minutes after 
the gas is lit you can start welding, reducing the gas at the 
same time; and as soon as the welding is completed the gas 
can be shut off. There will be no danger of cracking 
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Fig. 2. Oven Made of Sheet Lron, 


Figure 3 shows an aluminum crank case in which the center 
bearing has been broken. This has always been considered 
a difficult job for the average welder, but the following pro- 
cedure is simple and effective. Procure a tube to fit the 
center bearings snugly. Put back the top bearing caps and 
tighten down enough so that the tube will not turn by hand. 
No shaft will be required in the cam shaft bearings, as these 








Fig. 3. Crankease with Center Bearing Broken. 


will not get out of alignment. Place the crank case on end 
over a box, or better still on an angle iron square frame so 
that the tube may not rest on anything. Place two heaters 
as shown. Put on a gentle flame for a couple of minutes, 
and then open up the gas. In about ten minutes it is ready 
for welding. After finishing the top side turn it upside down 
and finish the bottom side. Of course the position of the 
burners has to be readjusted for the second operation. After 
welding, reduce the flame enough to keep it only fairly hot 
for about five minutes. This prevents any cracking due to 
sudden shrinkage. 





“OUTSPINNING THE SPIDER” 
The Story of Wire and Wire Rope 


“Outspinning the Spider,” by John K. Mumford, is a book 
describing the origin, growth and accomplishments of John A. 


Roebling’s Sons Company, of Trenton, N. J. The little vol-. 


ume presents the importance of wire in a graphic manner, 
then describes how wire rope was first used in industry and 
how it grew in usefulness, until this one company practically 
built « city to house the industry which continued to grow. ft 
is published by Robert L. Stillson Co., New York. 


FRE-FLO CAST IRON RODS 


“Fre-Flo” is the trade name of a new line of cast iron 
welding rods, manufactured by the Atlas Foundry Company, 
Cleveland, Ohio. This rod is made with a square instead of 
round cross section, and it is claimed to have all the desirable 
qualities for producing sound and easy machinable welds on 
cast iron. Arrangements are beimg made for extensive dis- 
tribution through agencies. 
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The Evidence Against Welding 
\ HEN it has been thoroughly sifted, the evidenc: 
welding as a process for making joints 
doesn’t amount to very much after all. It is mostly n¢ 
in character, i. e€., it consists mainly of not knowing 
will happen rather than in being certain that somethin; 
desirable will happen. It is true that welded structures 
given way, but it has. not often been actually demonst: 
that welding was to blame. Most of the accusation 
been mere guesswork, and it has been overlooked that si: 
accidents have happened in. unwelded structures. The 
serious drawback to the extending of welding applicat 
the lack of competent workmen. Overcoming this is 
up to the welders themselves and partly up to those wh 
in a position to arrange for and support a system 
around welding instruction. 
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A Lesson from the Knickerbocker Disaster 
MMEDIATELY following the collapse of the Kn 
bocker Theater in Washington last month, oxy-acet) 

and oxy-hydrogen cutting outfits were pressed into se: 

for saving lives and recovering the bodies of the dead. A 

about a third of the debris had been taken out or turned 

it was found that the remainder included the heavy conc: 

sections of the balcony, which was much more difficult 

remove. Cutting torches were required every foot of 
way, since the roof and balcony were of reinforced co: 
tion. The work was very difficult because of the crust 
plaster or concrete, and the impossibility of cutting 
convenient positions, and there was added danger 
leasing adjacent debris when supporting material was 
away. But by Sunday midnight the last pile of material | 
been uncovered. One cutter who had been cutting stea: 
for fourteen hours states that he left the place with sev 
men who were cutting when he arrived. This emerge: 
work has made a name for the industry in Washington 
has earned the gratitude of the District officials who wer: 
charge of operations. They have been impressed to 
extent that hereafter all Battalion Fire Chiefs are to carry 
list of the points in Washington from which equipme: 
gases and men may be secured for such work. 





An Undertaking Which Deserves Support 
R EADERS of The Welding Engineer who have 


aware that this paper hae for some time served th 
American Welding Society as official organ will note that 


this arrangement has been discontinued and that the Societ 
started to publish its own Proceedings in monthly bullet 
form beginning with January of this year. 

An attempt was made in October, 1919, by the Society 
publish a Journal and was discontinued after the first iss 
because of the expense. There followed a short period 
five months during which there was no official organ. 

In April, 1920, arrangements were made with The Weldi 


Engineer whereby part of each number of this monthly jou: 
nal was given over to the proceedings of the America: 
Welding Society: For a time this was the only possible a: 


rangement. There was some objection because it was n 
always possible to separate the proceedings of the Societ 
from other printed matter appearing in The Welding En 
neer and the binding of the proceedings for permanent recor 


proved to be impossible. The opponents to this pla 


argued that the proceedings of the Society should not ord 
narily be available to non-members. Moreover, it was 
possible to include news items of the Society, local sectior 
committees, or of the American Bureau of Welding. 1 
meet the latter difficulty the Society undertook to publish 
monthly news circular. 


Recently a number of papers were printed in conyenien' 


form and distributed to each paid-up member, the ob): 
being to have papers for discussion at meetings of the lo: 
sections. 
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Read on this page, from issue to issue, a description of the features which have made Prest-O-Lite a national institution 
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i i The Test of Time 
| In the years since Acetylene first became a commercial product, 
users of the gas welding and cutting process have been offered 


many substitute fuel gases. Unwarranted claims for these substi- 
t, tutes have failed to stand the test of time and actual performance. 


; PREST-O-LITE 


Dissolved Acetylene Service, from a small beginning, has grown 
“ i until it spans the continent. New distributing stations are con- 


stantly being established. 


en 


This growth results from a product and service that have been the 
logical answers to the steadily growing demand for a supply of 
fuel gas in portable form that is at once safe, convenient, 
economical and dependable. 


ee etme Meg An inquiry to our nearest District Sales Office will bring you 


information about our latest sales and service plans. 
Sales Office not merely P 


for arrangements to ade- 
quately cover Acetylene 





THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York :. 


a needs, but for helpful Balfour Building, San Francisco; InCanada: Prest-O-LiteCo. of Canada, Toronto ' 
gi- co-operation and advice DISTRICT SALES OFFICES 
« [ Pittsburgh i : San Francisco St. Louis : 
rd on any matter involved sor Pee Dalles 3 

an in the use of Acetylene. Milwaukee Atlanta Philadelphia Detroit 

di- New York 
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Most of the membership felt that like other societies this 
one should have its own proceedings, which should be com- 
plete and issued monthly in convenient form. In addition to 
technical papers it should include news items and reports of 
the Society, local sections, the American Bureau of Welding 
and of the industry. Moreover, certain sections should bé 
devoted to editorials, employment service, bibliography of 
current welding literature, names of new members, etc. An 
attempt was made to fulfill these requirements in the first 
issue. However, monthly publication of proceedings will be 
made possible only through the increase of membership and 
the payment of dues by delinquent members. 





NEW OXYGEN PLANT TO BE OPENED IN TULSA 

Announcement has been received that a new electrolytic 
oxygen plant will soon be put into operation by the Tulsa 
Oxy-Hydro Company, at Tulsa, Oklahoma. The officers of 
the company are: Willard Foster, President; W. I. Kistler, 
Vice-President; Grant McCullough, Secy.-Treasurer; C. B. 
Harter, Supt.; F. C. Heppel, Sales Director. In addition to 
supplying the trade in that vicinity with tanked oxygen and 
hydrogen, the. company will carry a complete line of welding, 
cutting and lead burning apparatus and supplies. Tulsa is 
one of the important oil centers, and this industry furnishes 
employment for thousands of. welders on production, con- 
struction and repair welding. F. C. Heppel spent the first 
week of February in Chicago arranging for agencies on vari- 
ous lines, and completing preparations for the installation of 
equipment in the new plant. 





NEW COMBINATION DRILL AND GRINDER 


There has always been a place in the average welding shop 
for a combination tool which would do duty both as a grinder 
and a drill, for many shops haven’t a volume of work which 
would keep both a drill and a grinder busy. The need is met 
by the new “Wodack” Combination Portable Electric Drill 
and Grinder, which has just been placed upon the market by 
the Wodack Electric Tool Corporation, of Chicago. The 
photograph illustrate this tool, when used as a portable elec- 
tric drill and also when used as a portable electric grinder. 

This new tool fills a long-felt want in those shops and 
factories where hand drilling and grinding operations are per- 
formed, yet not enough of either to warrant the purchase of 
two separate machines, Hence, in designing this tool it was 
necessary to so construct it that by the use of one motor, it 
would have the desirable speed for drilling, as well as the 
preper speed for grinding. 





Wodack Combination Drill and Grinder, 


The combination tool can be used for drilling holes in metal 
or wood, and when used with grinding wheel attachment wilt 
cover the average requirements for grinding. It has a drilling 
capacity of % in. to % in. in steel, and when used as a 
grinder carries a 6 in. x 34 in. grinding wheel. Two separate 
speeds are provided, the slow speed for drilling and the high 
speed for grinding. The complete weight of the tool is but 
18 Ibs., while the motor develops % H. P. under load. In 
addition, this tool is fitted with the switch located in the top 
handle, of the quick-make-and-break automatic-stop type, 
which insures the operator of having the tool under control 
at all times. Aluminum castings and ball bearings are used 
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throughout. The tool is very simple in construction, yet 
rugged as to withstand the hard service a tool of this kind 
frequently subjected to. The motor is of the Universal ty; 
consequently can be operated on both direct and alternati: 
current of the same voltage. The speed change is a ver: 
simple operation, as is the operation of changing the grindi: 
wheel attachment in place of drill bit, or vice versa. The « 
tire tool is built in the Wodack factory, including the electr 
motor, and in addition to the regular guarantee of on 
against electrical or mechanical defects, the makers also agre 
to rewind the motor once free of charge during the sar 
period, should it burn out for any reason. 





YOU CAN’T ALWAYS TRUST THE SIGNS 


- (A Letter from Kut-off) 
Dear Editor: 

We got a sign in the office what says “Smile d mn you smil 
by Goldberg, which don’t mean nothing because the more 
swear at some people the grouchier they get and you can’t mal 
them smile. I tried this sign on a fellow after he got fightir 
mad because I welded a bracket on his automobile fram: 
accidentally touched the flame to the radiator which the sold 
ran out a littl. And then Bill told him the price of the j 
and he got worse, saying he didn’t want to buy his car ba 
Didn’t make much difference anyway, seeing as it was on 
those tomatoe can models that accidentally picked up four whe 
and a smell of gasoline and started to run around. Still 
funny how some people get mad over nothing at all. Signs dor 
mean nothing to them I guess. A fellow brings in a baby 
riage to have the spring welded and kicks like glory hallelu 
when you maybe burn off a little paint, or maybe somebody | 
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an old grate to be welded, which you advise them to buy a m 


one because it ain’t no good being burned iron. But they say it’l! 


do and then when the first cold spell comes and they rattle tl 


old junk it breaks again and of course the welder is to blan 


Some people don’t realize you’re trying to do good for them ar 
they’d kick anyway. Bill says not to mind them. They do: 
know any better and even if they did they’d kick because th 
like to hear themselves talk. Sometimes I can’t help but mir 
and then it ain’t healthy to keep on balling me out, only Bi: 
is the only one who can get away with it, seeing as he’s the bos 
and besides he never means anything. That’s his nature. Bi 


learned me how to weld aluminum and says its easy, but I have 


all kinds of trouble, and he always has to fix up pieces for n 
when I spoil them. The other day a fellow brought in a sma 
part and showed me where it was cracked and he wanted 
welded. It was a funny kind of dingus but he said he was 
chemist and had to have it right away for some work. It looke: 


like aluminum and I asked him and he said yes. He thought 
maybe he could get a new one, but it would take too long, and 


besides it was very expensive and he had to have it right awa 


for a special job. So I started to weld it. As soon as I torched 
the flame to it something happened and the blame thing bega: 
to run all over the table and white smoke came off so I almost 
choked and black spots came in front of my eyes. The fellow 
got angry when he saw the piece was spoiled and claimed he'd 


make me pay for a new one, saying as how he couldn’t finis! 
that job on account of me. He was even going to sue the bos 
who came in just about then and wanted to know what wa 
going on. The fellow said I was welding an aluminum pie 


for him which he needed badly and I spoiled it. Bill looks a’ 


the stuff, then touches the flame to it and it begins to run son 
more. Then he asks the fellow how he knows it’s aluminun 
The fellow says I’m a chemist, I ought to know. And Bill say 
if you’re a chemist I’m a shoemaker. This ain’t aluminum, it’ 


a pressed metal made up mostly of zinc. You can’t weld it. So 


the fellow goes out sore while Bill says to me to mix my brain 


with a little soldering paste and to use a soldering iron on the 


next job like that if I don’t want to ruin my reputation. 
Yours, Kut-off. 
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Hints for the Welder 
Whon you finish an interesting ptece of work , can you set down on paper the manner in which you 
went about the ob. how you prepared the work and how the job was done ? Have you le some 
little stunt every welder ought to know ? Contributions to thus department are pard for. Werte it 
down any old way — JU polish it up. Make a rough pencil shetch and our draughtsman will Ax rt up 
tine. Line drawings are more practical than photographs. Do id today — the men on the fring hine 
are wartung L.B. Mackenzie, Editor. ; 
& 





STANDARDIZING WELDING PROCEDURE 
By E. H. Murrell 


There is a great deal written today about various methods of 
handling the different jobs that a welder is called upon to do. 
Most of them are largely the welder’s own personal opinion based 
upon his personal success with the work in question, and of 
course the more different ideas from different sources the trade 
journal can get the better able we will be to sort them out and 
hit upon the best and most efficient method. 

















Every city of any size has its quota of shops doing job weld- 
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Proposed Standard Repair of Chass.s. 


ing and nearly always one shop stands out among the rest as 
doing the greatest amount and the highest class of work. It 
will pay those interested to observe the work done by the lead- 
ing shop in their town and check upon the method in which this 
work is turned out. In that way we will get a standardized 
class of repair for the usual difficult job instead of a dozen 
makeshift methods and one good method. 
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For Broken Crankcase Arms. 


For instance, if the consensus of opinion says that a reinforce- 
ment strip of flat or round stock welded to the bottom flange 
of a broken automobile frame when broken from the bottom 
and welded to the top flange when broken from the top down 
vill keep that frame from breaking again because the fracture 
must start at either the top or bottom flange and at the same time 
make the neatest and least expensive repair, then that should 
be a standard repair. (Fig. 1.) 

The idea can be carried right down the line of automobile 
welding because this class of work almost always breaks in the 
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same place on the same parts whether from accident or wear 
and tear. On most three point suspension automobile motors 
if the frame is pushed back in an accident one of the motor 
legs will snap off or it may happen from being loosely bolted 
to the frame or from vibration or other causes, however it is 
a usual job in a welding shop. If by averaging up the opinion 
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Brazed Rear Axle Housing. 


of the best men in the industry we decide that to weld an alumi- 
num leg across the top first and then finish it up by starting at 
the top weld and coming down each side in turn to the edge 
where it is reinforced by adding a heavy ridge of metal (Fig. 2) 
is the best method, then this should be a standard REPAIR. 

The same idea should hold true for reinforcing broken rear 
axle housings when twisted off at the brake assembly, as often 
happens when the Hotchkiss drive is employed with a light hous- 
ing. By welding the broken ends of the tubing together and 
then bonding the malleable brake housing to the tubing and re- 
inforcing with Tobin bronze we have a repair that would be a 
standard REPAIR. (Fig. 3.) 

Broken lugs on intake and exhaust manifolds should be handled 
along the same standardized lines as should cylinder lugs by 
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welding inside first, then across the « atside, finishing up by weld- 
ing the cracks in the face, allowing .o cool and then grinding out 
inside with a portable grinder for piston clearance. (Fig. 4.) 
There are a hundred other job. in automobile welding that a 
welder has todo every day and if, he could standardize the method 
of handling and assure his custo;ner that this particular job was 
being done by the leading shops. in the country in this particular 
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way and classed as a standardized repair for that particular part extending through eleven rivets and it is satisfactory 
it would give the public a renewed confidence in welding and last few years. ey 
prove an asset for the progressive welding shop. I was called to build up the worn spots and webs 4 
The idea is only roughly worked up, but if the American manganese steel centrifugal pump. I demonstrated that 
Welding Society would investigate and class work of this sort the electric welding process the webs of the runner . 
and issue a list of such jobs witha description of the standardized case hardened. After eight months continually wo: 
repair for each job and get each welder to hang the list in a pumping gravel and sand, the webs were absolutely 
prominent place in his shop where it could be seen it would touched, while the manganese steel had worn three-qua 
create a feeling of confidence on the customer’s part in the shop of an inch. The runner is eight feet in diameter. On ar 








and be a step further ahead for better welding. case I was called to do a job on a Weir pump wher: 
valve seats were almost completely destroyed. The 
RAILROAD WELDING EXPERIENCES had to leave port within forty-eight hours. The Seats 
: sixteen inches deep and therefore it was quite difficult, 
By M. Twain =. atg eh: 2 ar J 
cially as the cast iron was poor. I am enclosing a ske! 
For the last six years | have been engaged as an acetylene jow I handled this job, which turned out highly satisf: % 
and electric welder on railroads and in shipyards. I have —and the fourteen thousand ton vessel left on tim« \ : 
oftimes met agents and read in booklets of different firms, resents a mold of fireproof clay. B shows the corroded 
that any man or woman can take up welding, but in my opin- iron seat. C represents a bushing of Tobin bronze 
ion this is what stops welding from progressing. The mold, A, with the acetylene torch. After I had cast t! 
companies buy the outfits and put anybody on the job, and ing the pump was taken to the milling machine and 
finding it does not work they condemn the welding alto-  oyt to fit the suction valve seats. 
gether. It is the duty of every agent to warn the buyer of 
such equipment that unless he can furnish a man who is WELDING AN AMMONIA PIPE COIL 
capable and intelligent and interested in welding it would be By L. J. Cullen 


advisable for him to leave welding alone. About five years 
ago I was asked in a railroad shop, “What does a man have ; a gti 
to know to start welding?” My answer was that the man appeared an article on Autogenus Pipe Welding by Mr 
who wants to take up welding should have an idea of de- igiehart. : 2 : 
signing and should understand machinist’s work, black- A few days age We had a job which by reason of th: 
smithing, boilermaking and molding. I have read of some plicity of the welding, the amount saved and the test it 
operators backing up acetylene and some the electric, and might be of interest in connection with pipe welding 
some condemning the electric altogether. I have also no- ; This job was irom the >. ~s N. J. tanker ‘Gedania 
ticed in your journal the discussions about brazing cast iron. German boat built at Kiel, 1915). It bcs refrigerator 
About four years ago I was called to an engine and the PiP¢ and naturally was used for ammonia. Although this 
locomotive foreman pointed to a crack on a Westinghouse ‘** but one yume old it was in & bad mate Of corros: 
pump and asked me to weld it. I recommended that he take There were 30 coils or loops to this coil, each coil was 4 i 
the cover off and send it to the welding shop where I would ©" @ *°tal of 120 ft. of pipe. The whole was held rigi 

preheat and weld it, but he said, “Such a thing is impossible four iron straps, 


In the November issue of The Welding Engineer 




































Tube Had to Stand Water Test of 2500 Pounds. 
ie 
: Owing to the use of ammonia this had to stand a w 
l6 4 test of 2500 lbs. Until this time, 800 lb. water test was t 
‘ highest that I had come into personal contact with. 
| When testing for the leak, we discovered at a few hundred 
j pounds pressure that it blew very badly at the first bend 
(7-5 : (See drawing.) Upon cleaning in preparation for the weld 
B kha 4,4 424 D Suction it was noticed that at this point corrosion had brought th: 
i ag LA Valve metal to the thickness of paper. 


. 4 A % 
Mold of 2 . ENA Seat Using a D. C. are welding machine with very low ai 
Fire Clay perage we welded an area surrounding the weld of | 3x1 
inches. Owing to the extreme thinness of the metal, it was 
a sort of “hit and run” weld. Even then we burst throug! Z 
and had at one time a one inch hole to contend with. 


because it is a passenger engine and it must go out.” After Upon finishing the weld it was tested for 2500 lbs. water 
a few minutes’ thinking I suggested taking a chance on braz- pressure, and stood without even a “sweat.” No caulkin: 
ing, and the result was good and it only took fifteen minutes 0° peening was. done whatever. 
to do the job. About\two years ago I was called by our cc Race: oR a 

master mechanic to do\a job on a casting which was all AN EMERGENCY VALVE REPAIR 
machined and ready to pt together when they discovered Some time ago we were called upon to make an emerge 
two big defects. He told me that the casting must be very repair of the automatic inlet valve of a large portable ker 
accurate and he would not stand for preheating to a red heat. sene engine which is used to operate a corn shredder. 

I brazed it and it is satisfactory up to date. I am operating The valve was broken as shown in figure 1, a new va 
A. C. and D. C. welding machines. We have welded with being unobtainable for several days, but nevertheless 

A. C. vessels under five hundred pounds test. We have also customer demanded service. On examining our stock 
welded thousand-gallon tanks very satisfactorily and cheaper valve blanks we discovered that there were none in sto} 
than riveting. They have been in service for the last three which would readily finish to the dimensions of the one s«nt 
years. We have also welded cracks in combustion chambers in, furthermore the broken one was a steel valve and st: 





Re, airing Valve Seats on Weir Pump. 
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lieving that a weld if properly performed would hold at 
is point, we prepared to make the repair by welding the 
stem in place. The first problem which presented itself was 
she matter of getting the valve true with the stem. It was 
asy enough to get it central by placing it true in the break, 
nd to get it approximately true at right angles to the stem 
y supporting the stem in a vertical position with the valve 
t the lower end of it. However, as our lathe is provided 
with a very true self centering chuck, we believed it possible 
, make the stem true after welding while revolving in the 
huck and this was the way it was done. We welded with 
the torch and, while still hot, the stem was inserted in the 





} \ 


chuck, then with a copper hammer very light blows were 
struck at the outer edge of the valve head until it ran per- 
fectly true in the chuck. By this time the stem had cooled 
and we were able to deliver the repaired valve to our cus- 





Emergency Repair of Valve Stem. 


tomer in approximately one-half hour’s time. It worked ‘sat- 
isfactorily when placed in the engine so we can recommend 
this method of making an emergency repair. I cannot rec- 
ommend it as being permanent, although this repair operated 
satisfactorily for about one year before breaking, for there 
is always present the danger that the welded joint will fail. 
This method will often énable the tractor or portable engine 
owner to keep going until the new part can be obtained from 
the factory 


FLUE SHEET REPAIR 
By P. A. McDonough 


In reading December issue of The Welding Engineer, | no- 
ticed a drawing of a flue sheet with one cracked bridge, and 
the writer told of welding it with Tobin bronze. Now I am 
enclosing a rough drawing of a flue sheet in.a switch engine 
1 welded about a year ago, which had 28 broken bridges 
The engine is working every day and the work is just as 


good as the day it was done. The Boss told me to plug 








Flue Sheet Welded with Norway Iron. 


them and I persuaded him to let me weld them. I used Nor- 
way iron on this job. After V-ing out the cracks, | warmed 
the edges and set them in and welded them as fast as I could 
and also heated the bridge above and below the crack. The 
V at the top of the sheet was a patch that had been set in. 
It was welded through the bridges, and also it was an old 
patch. Every bridge was broken. The Boss told me | could 
not make a job of it. But I fooled him. I am a booster for 
the torch, and when he said I couldn’t weld it, it made me 
anxious to show him it could. 
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WELDING TRUCK FRAMES 
By G. H. Breckner 

In the past three years I have welded 372 car and truck 
frames using a patch as shown in the sketch. It will be 
noticed that the patch crosses the grain of the metal at the 
angle shown by the heavy black line. Car frames never 
come back when they are repaired in this manner. 

Another kink which I have found to be useful is to mix 
graphite with oil and veneer cylinder walls when preheating 


cylinder blocks. VM helps greatly to retain the original hard 
finish, 
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Car Frames Are Easily Welded This Way. 
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I never take off a Ford engine hanger ‘to make a replace- 
ment. I just take a six or eight inch length of half-inch iron 
rod and braze in groove at each end of hanger. It can be 
It is 
cheap for the owner and stronger than when turned out of 
the factory. 


bent easily to shape as the welder brazes it in place. 


REPAIRING CAR BITS 
By R..M. Carroll 


I have been very much interested in the welding game ever 
since | got a chance at it back in McAdoo’s time. Yep, I’m 
one of the “1918 Models,” as I see one writer. in the Engineer 
styles it, but I went into it because I was interested in it 
and stayed with it because I stayed interested. 

One runs across some funny propositions sometimes. For 
instance a carman one day wanted me to burn a hole through 
a six inch wooden sill for him 

Another time working at wreck at night we started to cut 
some bolts off the tie plate when the Prest-o-Lite gave out. 
The boss was quite incensed when we could not light the 
torch to use for a light. 

I have tried to get some of the other boys interested in 
the paper and it’s all right as long as I furnish the paper, but 
nix on paying anything themselves. 

I wonder how many of the boy$ among the car repair 
shops keep a record of the work they turn out, It seems 
like a good idea to not only mark each piece welded as per 
A. R. A. rules but keep a personal record too, 

Also would like to know what experience they have had in 
welding car bits for the men. 

I tried several ways of doing that job, but when a new bit 
will break in a high speed air motor what can a welder do 
with a half-inch or five-eighths bit that invariably breaks in 
the shank. 

I got tired trying to weld them with the Norway iron they 
had for us to use, even when the boss insisted on welding at 
a low heat, so tried a little Tobin bronze on it and kept at it 
till I got the idea, and now that’s the way I treated ’em all. 

Make a bevel the same as for welding and give it quite a 
plenty of reinforcing. Pack the bit when done in powdered 
asbestos to cool and the job is done except for a little trim- 
ming on the emery wheel. With a little practice one can get 
quite a smooth job. 

One job I was pretty proud of was putting the screw on 
the end of % car bit. I first put a drop of Tobin on the bit 
standing upright, then with the screw in a pair of pliers just 
above it played the flame between the two till the Tobin was 
melted and the screw a dull red, then brought the screw in 
contact with the bit and the job was done. It stuck and the 
bit went into service and stayed there. 
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100 Pound Drum 


Carbic is carried in 
stock in principal cities 
for immediate shipment 


ACETYLENE FROM CAKES 








The newest source of acetylene supply—Carbic 


Cakes. i 


Not an experiment. Hundreds of Carbic jener- 
ators using, Carbic are in daily use on all kinds of 
welding, and cutting, work. 


The use of Carbic permits an ease of handling, a 
convenience and a safety not otherwise obtainable. 


Acetylene from cakes costs but half as much as 
compressed acetylene and in addition there is no 
gas tank investment — a few drums of Carbic 
insures a large jas supply at a very small cost. 


You should know all the Carbic advantages. Our 


catalog Rives them — write for your copy. 


The Carbic line is complete, including Zener- 
ators, torches, regulators and all other neces- 
sary apparatus and supplies. 


Carbic Manufacturin3, Company 


Duluth, Minnesota 





NEW YORK, 141 Centre Street 
BOSTON, 27 School Street 





Sales Offices : 
CHICAGO, 565 W. Washington Street 
PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 
Carbic Cakes save money, time and patience, and yield a purer gas 
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A ONE BRAND, HIGHEST. QUALITY 
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4 CALCIUM CARBIDE 
& The trade name Carbolite has represented 
* 

¥ 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from 
best grade raw materials insuring at all 


times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and 


can be supplied promptly from warehouse stocks. 


h 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 


DULUTH, MINN. 
WAREHOUSES IN ALL CENTRAL STATES 
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WELDING ON FARM MACHINERY 
By Harry Witt 

An interesting variety of repair jobs come to the welding 
shop which is located in an agricultural district. Many pieces 
of farm machinery and equipment have been purchased from 
factories so far away that when breaks occur during a busy 
season the delay of waiting for a new part would be a serious 
matter if it were not possible to accomplish at least a tem- 
porary repair by welding. 
can be made, of course. 

One such job which recently came to our shop was an 
auto truck axle which was too light to carry the loads which 
the farmer had for it. He wrote to the factory, asking if a 
new axle could be supplied strong enough to stand a heavier 


In most cases a permanent repair 











Axles and Frames. 


load without giving way in the center. The price quoted on 
a new axle was $15.000, and no guarantee could be given that 
the new one would stand up under the required service, so 
we undertook to fix up the old one. We made a support 
from a piece of iron %” thick and 1%” wide, as shown in the 
sketch, and welded it all the way around on the edges. Then 


Holes to bolt 
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Making a Water Hopper. 


we went back over the work and heated it to a white heat 
with the torch and hammered the weld down nice and 
smooth. The axle is still holding straight after a long period 
of service with heavy loads. The customer was so- well 
pleased with the job that he paid $15.00 for it cheerfully. 
One of the most common jobs is the repairing of broken 
car frames. We have yet to see one of our welded frames 
come back to the shop, and we have welded a lot of them. 
Our method is practically the same as on the axle job men- 
tioned above. First we get the frame lined up properly, then 








February, 


weld the break, and then’ weld a support under the 
then heat it all over and hammer it smooth. 

Another unusually interesting job illustrated here was 
formed on an old fashioned gas engine cylinder. Th 
engine was not provided with a water hopper, but had 
coming from the tank into the cylinder. This cylinde: 
been frozen and burst. The man who brought it in 
welded asked if he could have a water hopper style cy! 
built, so we tried it. No. 1 in this drawing shows by d: 
lines where we cut a big hole in the tp @f the water j: 
of the cylinder, and No. 2 shows the shape in which the y 
hopper was made. The heavy lines indicate where the s 
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Steam Tractor Cylinder. 


iron parts were welded together. This hopper was eas 
bolted onto the cylinder. No. 3 shows an end view of 
Pieces of strap iron 2%” wide and %” thick were welded 
the top of the hopper as shown in No. 4 to keep the water 
from splashing over the sides. There are lots of old sty! 
engines in use which could be converted in this manner if th 
owners knew enough to bring them in to the welder 
treatment. 
_ Broken gear wheels are not unusual, but each one of th 
seenis to furnish an opportunity for more or less spe 
attention. We recently welded a master gear from a twenty 
five horse power steam tractor which was used for plowing 
We welded this in good shape without preheating, thoug! 
we did construct a temporary forge on the floor and kept 
extra heat on it while welding, to make a better weld and 
save gas. This job saved the farmer sixty dollars besides 
the freight on a new wheel and a lot of delay. j 
The cylinder illustrated was part of a twenty-five hors 
power steam tractor, also used for plowing. This was 
particularly bad break. By preheating to just about a red 
heat a very satisfactory job was accomplished. The cylinde: 
has been in service ever since we welded it. 





“JIFFY JUMPER” SAVES TIME AND CLOTHES 


A protective apron, called the “Jiffy Jumper,” has recent!) | 
been put on the market. Takes the place of overall for th: 
man who needs protection for his clothes during a few min- 
utes only. The apron is held in place by springs around the 
chest, knees and ankles, and can be put on and off as easil) 
as a cape. It’s a time saver for the man who occasionally 
steps into the shop from the office and doesn’t want to take 
the time to don an overall suit. 








CATALOGS WANTED 
Mr. W. J. Hamlett, 703 N. Bullard St., Silver City, New 
Mexico, proprietor of the Hamlett Welding Shop, has re 
quested catalogs from manufacturers of welding apparatus an‘ 
supplies. 


_— 
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The Character of the Metal 
) Determines the Character 
| of the Weld 


ebruary, 

















The chemical elements and phys- 
ical properties of welding rods and 
electrodes constitute one very im- 
portant factor in determining the 
value of the finished weld. 


The fact that’ PAGE-ARMCO 
WELDING RODS AND ELEC- 
TRODES are made from a sound 
ingot (99.84% pure iron) is con- 
vincing proof that the possibility 
of introducing undesirable ele- 
ments, gas pockets, slags and brit- 
tleness, is reduced to a minimum. 





























Armco metallurgical experts test 
Armco Ingots for the presence of 
nine elements, which indicates the 
great care and exactness behind 
Page-Armco welding products. 





Page-Armco welding rods and elec- 
trodes meet all requirements of the 
American Welding Society's speci- 
fications. 


Page Steel & Wire Co. 


Bridgeport, Connecticut ga, 
WV) A UJ 





INGOT IRON District Saczs OFFICES 
CHICAGO New York PortLanD, Ore, 
San Francisco PirTssurGcH 


MANUFACTURERS OF 
RODS—Ingot Iron and Special Analysis Steels. 
WIRE—Plain and Ga'vanized—Spring, Rope, Telephone, 
Telegraph. 
FENCE—Woven—Right-of-Way and Farm-Chain Link, Fac- 
tory Partitions, Gates. 
Carried in stog! by distributors in all industrial centers 
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EXPANSION AND CONTRACTION 
(Continued from page 20) 
that the effects of contraction are distributed and divided up so 
as to neutralize their effects. 

(2) Distorting before welding the piece, or portion of the 
piece, in an opposite sense to that which the contraction effect 
would produce. 

(3) Producing, in certain cases, a sudden contraction of a por- 
tion of the piece by local cooling of a heated zone. 

(4) Preheating the piece to be welded. 

Sheet Welding.—In welding two pieces of sheet meta! to- 
gether, suppose they are placed edge to edge as shown by dotted 
lines in Fig. 5 and a blowpipe is applied at a it will be found 
that the plates diverge as shown by full lines and form an angle. 
This is the result of the expansion of the zones z which consist 
of sectors of radius r, for example. 

The length t of each edge increases and the plates separate a 
certain amount at B. When the weld has progressed a certain 
length two other phenomena come into play. The zones z now 
commence to cool and tend to close the angle at B; the plates 
should therefore return edge to edge but the transverse con- 
traction of the molten bath becomes prominent and these two 
phenomena lead to the overlapping of the plates at their extrem- 
ity B. It is for this reason, therefore, necessary before com- 
mencing to weld to set the plates so that the edges are not 
parallel but set at a slight angle. 

These contraction effects cannot be determined in advance for 
the reasons previously explained, but it is generally agreed that 
the separation or correct amount of divergence which should be 
given at B should be from 3 to 5 per cent of the length of the 
weld. 


In thin plates, say below % inch, tacks or short welds at in- 
tervals of about 2 inches are frequently made previous to weld- 
ing. These should be made with a welding rod. The undulations 
produced between each tack after welding are easily eliminated. 
In welding material about %4 thick expanding the line of weld- 
ing, previous to welding, by an amount that will practically equal 
the contraction effect, gives very good results and we shall ex- 
amine a practical application of this method later. 

D. R. 


Cylinder, Pipe and Tube Welding.—The welding of pipes, 
tubes and sheet metal rolled into cylindrical form is extensively 
applied in the sheet metal industry, in many cases the applica- 
tions to this class of work exceed those of ordinary plate weld- 
ing. It is worth noting in passing that manufacturing sheet 
metal products by the welding process produces far more satis- 
factory results than are possible by riveting or other means, as 





F.g. 6. 


the finished product is not only stronger and more uniform, but 
the joints are air and fluid tight. ’ 

In welding cylinders, pipes and tubes the distortion produced 
during welding can be placed in two classes, viz.:—Longitudinal 
distortion and circumferential distortion. 

The longitudinal distortion, shown in Fig. 6, is due to the di- 
minution in length of the line of welding. The circumferential 
distortion, shown in Fig. 7, is due to the transverse contraction 
of the molten bath tending to straighten the plates in the vicinity 
of the weld. 

This circumferential distortion becomes prominent when the 
material is thin, because the size of the molten bath, is in this 





case, comparatively greater than in the case of much 
plates; the contraction effects, are therefore greater and fu 
the resistance to distortion in the neighborhood of the \ 
relatively weaker. The circular section thus becomes oval, d 
the pull of the contraction forces, and the radius of curvat: 
increased to R', as shown in the diagram. It is possible to 
come this oval distortion by making allowances in the pre; 
tion of the edges, in other words, by hammering the edges 
plates so that after welding the contraction stresses practi 
produce a circular shape. The phenomenon of oval disto: 





Fig. 7. 


diminishes in proportion as the thickness of the plates and | 
diameter of the cylinder increases because the molten bath 
proportionally less and the contraction effects are distribut 
over a larger surface. 

The longitudinal distortion, which is in the form of a deflectio: 
is from three to four thousandths when the diameter of 
cylinder or pipe does not exceed 100 to 150 times the thicknes 
of the plate; above this value it diminishes. If the preparatior 
for welding is unsatsifactory or unsuitable jigs are used, t 
amount of the deflection may vary considerably. This is illu 
trated by the preparation shown in Fig. 8; in which the ends 
the cylinder are drilled and the two chamfered edges of th 
plate are held solidly in position by plates bolted to.the ends 
the cylinder. This method is defective and brings about contin 
ous curving or deflection of the edges which is usually correct 
by hammering, thus making the welding operation more troub!| 


deflection 








Fig. 8. 


some and requiring more time. It is, therefore, not advisab 
to adopt this kind of preparation when welding sheet metal 1 
cylindrical form because the resultant effect is to concentrate tl 
total contraction stresses along the line of welding, as is show! 
by the increased deflection. 

In the welding the longitudinal seams of cylinders or tubes 
in which the thickness of the material is relatively thin, t! 
preparation generally consists in tacking the two edges. Tack: 
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Thermalene Gas The only acetylene oil-gas producer 
Producer in the world. Saves 25 per cent on 
gas and oxygen. 


Thermalene is a combination of cal- 
cium carbide and hydro-carbon oils. 
By the remarkable novelty of the 
Linus Wolf process the heat generated 
from the carbide is actually used to 
vaporize the oil. In the process of 
generation of this gas, phosphorus and 

sulphur hydrogen, ammonia and other 
se Teontes impurities are automatically removed 
en Truck through water and oil gas cooling in 
the producer. This mixture of Acety- 
lene and Ojil-gas called “Thermalene” 
gas, has more body, producing a softer 
non-oxidizing flame, without renderin;z 
the metal brittle. 





The Thermalene producer is a long 
life machine as there is no sulphur 
hydrogen or phosphorus hydrogen 
present. By cooling the hydro-carbon 
oil gas with water, some of this gas 





Battery of Four — ¥ 
Producets tneeiying condenses to oil and is prevented 


Torches from corroding in the generator. 


“What People Say” 


about Thermalene Gas and Gas Producers. Backed by $1,000.00 in cash if 


proven that these statements are misrepresented. 
Chalmers & Williams Co., Chicago Heights, Ml. 

The Thermalene Producer which we purchased from you about four years ago 
has given us entire satisfaction in every way. 
Ellstrom Mfg. Co., Chicago Heights, Il. 

The writer has had experience with other makes, but finds that 
a hotter flame and is produced more economically. 

Cc. C, Elsener Mfg. Co., Harvey, Mil. 

We calculate this machine makes us a saving of 2c per foot of gas over the 
old way, besides our welds are softer and we use less oxygen 
Sears, Roebuck & Co., Chicago, Il 

We are very well pleased with the Thermalene Outfit 
L. H. Guertin, Momence, Ill. 

I have done over $40.00 worth of work with the one cartridge (cost 69c) and 
all being in good shape to the machine. 

Illinois Iron & Bolt Co., Carpentersville, Ill. 

We have been highly pleased with the resvits of your Duplex Thermalene Gas 
Generators. With proper care there is no danger of fire or explosion. 

Inland Steel Company, Chicago Heights, Ill. 

Would state that we have used the Producer for about three years and find 
it highly satisfactory. 

The Klose Welding Co., Chicago, Il. 

Our acetylene bill has run as high as $250.00 to $300.00 per month, and since 
we have used the Thermalene we only spend from $90.00 to $100.00, so you can 
see how the Thermalene has benefited us. 

The Locomobile Co. of America, Chicago, Il. 


your gas gives 


We have used the Thermalene Gas Producer for three years and consider it 
excellent. 
New City Iron Works, Chicago, Mil. , ; 

The Apparatus has caused us no trouble in the way of repairs and is con- 


siderably cheaper than acetylene, 
The Pullman Co., Pullman, Il. : : 
Thermalene Outfit, $323.00 less 5% for immediate payment, this equipment 
was received at Pullman on trial and is now accepted as satisfactory. 
Joseph Turk Mfg. Co., Kankakee, III. . 
, You can readily see how well pleased we are with same when we bought a 
No. 3 Outfit in April 1916 and since then we have placed a No. 4 and are using 
four torches. 
Walter H. Sass, Monee, Ill. 
It does away with that expensive acetylene as I can operate your Thermalene 
Producer at a very small cost. wre 
Thermalene Products are backed by two U. 8. Basic Patents, numbers 1,265,573 
and 1,265,574. 


6500° Fahr. 


WELDING FACTS 


THERMALENE GAS 

















SHADOWGRAPH OF THERMALENE 
PRODUCER 


1 Safety Valves 

2 Eecentric Starter 

8 Valve to Storage Tank 

4 Gas Drainage Cock 

5 Water Drainage Cock for Impurities 
6 Handle for Swing Bottom Door 

7 Cartridge Container 

8 Water Funnel 

9 Pressure Gauge 

10 Storage Tank Pressure Gauge 


11 Water 
12 Water Drainage 
13 Cooling Pipe for Gas ‘ 


14 Hose Connection to Torches 
15 Storage Tank 


THE GENERATOR PRODUCES GAS 
ONLY WHEN IN USE and the water inflow 
is AUTOMATICALLY CONTROLLED by ga8 
pressure 


THERMALENE Methods and Applian- 

ces are leading this organization, its 

agents and customers to greater triumphs 
every day. 


TRIANGLE MANUFACTURING COMPANY 


MANUFACTURERS & PATENTEES 


314-22 West 43rd Street Phone Boulevard 1347 


Dealers and State Representatives Wanted 


CHICAGO, ILLINOIS 
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or short weids, at intervals of from 2 to 6 inches according to 
the thickness of the sheet are made the entire length of the 
seam, to hold the edges in position. This tacking can be carried 
out in two ways either by commencing at a short distance from 




















the ends of the plates and tacking at regular intervals the full 
length of the seam, or by commencing to tack at the middle of 
the seam and then tacking alternately on each side of the first 
tack. 

The latter method, shown in Fig. 9, is the best and avoids 
loss of time. The effect of tacking in the centre is to make the 
plates take a V form, as shown. . The effect of tacking at 2 is 
to cause the edges at 3 to approach each other, and thus make 
the tacking at 3 a simple matter. In the meanwhile the con- 
traction effects at 2 draw the edges at 4 together, and so on, the 
expansion and contraction effects thus assisting the operation. 





Tacking should be well done and preferably without using a 
welding wire, thus leaving the hand free to guide the plates. 
It is not sufficient to just melt the metal together at the tacked 
joints, as the heat effects easily break one or more of the tacks. 

The effects of tacking thin sheets and the subsequent welding 
is to produce distortion or buckling of the welded sheet. A prac- 
tical method of rapidly and effectively remedying this is to make 





Fig. 11. 


use of a rolling machine, shown in dotted outline in Fig. 10, 
otherwise the sheets must be drawn with a hammer. 

In welding the longitudinal seams of cyl’=ders in which the 
material is comparatively thick above %%& inch, for example, tack- 
ing is seldom resorted to, the usual method being to set the 
plates at an angle as previously explained for sheet welding. 
When the length of the weld exceeds 3 feet, it is advisable to 
start welding at the centre of the seam and weld in opposite 
directions toward the ends of the cylinder. By adopting this 





Februar 


method, shown in Fig. 11, the amount of divergenc 
than that necessary when welding from end to end and th 
tudinal distortion or deflection is diminished. 
cation of the method of dividing the expansion and 
effects. 


This iS an 


On heating the centre of the plates at the commence: 
welding the edges separate and a suitable wedge, for pr: 
the plates getting out of line, can be inserted. The small 
shown at P", Fig. 11, proves excellent for this purpos« 
sists of two round rods or tubes 4 to 5. inches long weld 
vertical piece of iron rod, the length of which is mad 
thickness of the plates. Displacement of the plates being 
in a vertical sense is entirely eliminated and the weld 
move it along the seam as the weld advances. This cd: 
be supplemented by the U clamp, shown at P, which is 
the extremity of the plates and may be used by itself wher 
ing cylinders of short length. The screws simply keep th: 
in position and should not interfere with the free expansi 
contraction of the plates, 





WELDING A LARGE TRACTOR WHEEL 
By R. H. Anderson 
Here is a large tractor wheel I welded the other da 
out preheating. The wheel is five feet in diameter and | 
four inch rim. The breaks were located in one spok« 
the rim, as shown at A and B. The spoke was welded 
then a wedge was driven in at B to open the crack 


welding. The job is holding up in fine shape. A good : 





Mechanical Expansion Was Used Instead of Preheating. 


of these jobs look easy, but it takes time to learn this t 
Just a few days ago a young man was in my shop who 
quit welding to learn another trade. I asked him the 1 
and he said he wanted to get into something that every 
could not do. Welding was too easy. He had tried it 
months! A little conversation showed me that he didn’t « 
know the difference between different metals. Too n 
young men have an idea that a few months will teach th: 
all there is to know about this work. 





COMPRESSED GAS MANUFACTURERS HOLD 
ANNUAL MEETING 

The annual meeting and banquet of the Compressed ‘ 
Manufacturers’ Association were held on January 14th, at | 
Engineering Societies’ Building, and Manhattan Club, 
spectively, New York City. 

The business session of the association, which was 
attended, was held in the afternoon, after which the 
bers adjourned to the Manhattan Club where the ant 
dinner was held with some three hundred in attendanc: 
notable array of speakers had been arranged, the dinner 
ing the usual notable success, both from the standpoint 
attendance and program. 

While this organization is representative of the ent 
compressed gas industry of this country, it seems to prov 
an opportunity for a mid-winter meeting of the gas weld: 
fraternity, many familiar faces from this industry be 
present at its sessions. 

















| 


Saal aati 8.9. 88 


Fe 
rr 
14 































ire 
ide 
ing 
ing 










; 





February, 1922 





Bare Facts 


These Hand Shields are 
made of a strong light 
fibre. Our _ improved 
Lens holder and “‘ESSEN- 
TIALITE” lenses are part 
of the regular equipment. 
Style ““D"’, weight only 8 
oz. Style ““L’’, weight only 
9 oz. 







Style “D” Send for our new Catalogue No. 17 


You men who 
do the good jobs — 


= Fre-flo = 


is good machineable cast 
iron welding rod—clean 
as a freshly minted dol- 
lar and as useful to the 
man who cares. 


for free generous working sample 
write 


Atlas Foundry Company 


Guardian Bldg. 
Cleveland, Ohio 


— distributors everywhere — 





WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C. SORENSEN 2458%cSTiTk 








THE WELDING 


ENGINEER 





Proper protection for the 
welders’ eyes has been 


given our undivided atten- 













tion. Suffice to say we 










offer only the proven cor- 
rect types. 


Chicago Eye Shield Co. 
2300 Warren Avenue 
CHICAGO, ILL. 










Style “L” 


Classified 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 


WANT TO BUY 


LINCOLN 


ELECTRIC 


WELDING OUTFIT 


Second Hand 


STANDARD ELECTRIC MACHY. CO. 
7 East Hill Street Baltimore, Md. 














Wanted—Electric welders. We can offer permanent em- 
ployment to several first class electric welders accustomed to 
D. C. machines on boiler plate work. State experience. Ap- 
ply General Boilers Co., Waukegan, III. 





Position Wanted—Acetylene welders; 12 years’ experience. 
Has thorough knowledge of welding and all its branches. Ref- 
erences on request. Address 19, care The Welding Engineer. 





Position Wanted—Experienced welder in heavy castings 
such as compressors, sugar refining apparatus, heavy foundry 
pieces, etc., would like to connect with a reliable concern. 
Also experienced in other mechanical lines. Address 24, care 
The Welding Engineer. 





Position Wanted—Thoroughly reliable acetylene welder 
with eight years’ experience wishes a position as welder in 
either Duluth or Minneapolis. Address 25, care The Welding 


’ Engineer. 





Welder and Cutter Wishes Position—Welder and cutter with 
7 years’ experience, three of which were in the capacity of 
foreman and instructor, desires position. Willing to go any- 
where. Edward Morgan, 925 E. Borke St., Philadelphia. 





Wanted—A first-class welding apparatus salesman to work 
in the states of lowa and eastern Nebraska. Address 26, care 
The Welding Engineer. 





pounds or over $1.75. Shipment ca 
Order Today — Jobbers Wanted in Every City 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, msnifulds—in fact ed a 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 pounds tensile wt ae Price $2.00 the pound, | 


with order or C. O. D. except where satisfactory credit relations established. 


LIBERTY WELDING & MFG. CO. 
4200-4208 Grand River Avenue, Detroit, Mich. 


DISTRIBUTORS 
Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul Welding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 
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HOW THERMALENE GAS PRODUCER WORKS 


Thermalene gas is a combination of acetylene with an oil 
gas. The unique manner in which this combination is pro- 
duced is illustrated in the accompanying diagram. The water 
is admitted to the cartridge chamber under automatic control 
in such a manner that it floods the chamber from the bottom, 
thereby causing a wet generation of the bottom layer first 
acting like carbide to the water. After the bottom layer is 
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Thermaline Gas Producer. 


fully consumed the second layer is attacked in the same man- 
ner as the bottom layer. The operation of the Thermalene 


gas producer can be stopped at any time without spoiling. 


those layers of the cartridge which have not yet been sub- 
merged in water. Vice versa, the apparatus can be started at 
any time and operated until the last particle of gas forming 
materials has been consumed. 

In order to recharge the apparatus, close the valve to the 
storage tank, stop the flow of the water in the cartridge 
chamber by turning over the eccentric lever and opening 
the trap door to take out the old cartridge, which at the same 
time removes all the waste matter of the process. Insert a 
new cartridge to replace the old and reverse the operations 
just described. The exchange of a cartridge takes less than 
four minutes time, but the welder need not stop welding be- 
cause the storage tank holds enough gas to tide him over. 

During the recharging no air enters the producer. The 
Thermalene gas is always uniform. If the apparatus is used 
continuously, it is advisable to drain all the water through 
the pet cock about once in two months. “On the other hand 
it is essential that fresh water should be poured through the 
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funnel into the producer whenever two cartridges ha 
used. The producer needs no attention otherwise. 

In this system, the heat evolved by the generat 
acetylene from a carbide is absorbed at the point of o 
tion to generate a gas, preferably an oil gas, which ; 
bined with the acetylene to form the resultant gas 
utilization of heat at the point of generation serves t. 
the temperature down so that radiations and absorpti 
the water is not necessarily depended upon. This r: 
obtained by providing a composite gas producing bod, 
sisting of a carbide and a volatile hydrocarbon to be g: 
the hydrocarbon being preferably absorbed by a 
absorbent, such as sawdust, arranged in alternate layers 
the carbide. The combined gases thus formed are coo 
gether before issuing into the gas chamber, and this ca 
removal of the impurities and combination of the gases 
a fixed homogeneous gas. This is accomplished by pa 
the gases, after generation, through tubes which are 
by water, so that the impurities are deposited and di: 
back into the generating chamber, from which the) 
removed. 





CIRCULAR ON BABBITTING MOTOR BEARINGS 


Babbitting motor bearings is described in detail in Ci: 
Reprint No. 104, published by the Westinghouse Elect: 
Manufacturing Company, East Pittsburgh, Pa. The pub! 
tion is a discussion of the production of babbitt meta 
J. S. Dean, of the Railway Motor Engineering Departme: 
Westinghouse Electric Company, and it contains a nur 
of photographs of equipment used in the manufacture of 
bitt metals as well as the results of various tests of sam; 
of alloys. 


MILBURN “AMERICAN” GARAGE OUTFIT 


A new welding and carbon-burning unit that is meeting 
with favor among the service garage and machine shop tr 
is the Milburn “American” Garage Outfit for oxy-acetylen 
welding and carbon burning. The outfit is made by T! 


Alenxander Milburn Co., Baltimore, Md. 





NEW HAUCK LOCATION IN PHILADELPHIA 


The Philadelphia office of the Hauck Manufacturing 
manufacturers of portable oil burners, torches, furnaces, et 
has been moved to 1726 Sansom St. Bell ’phoneé—Spruce 5626 

Mr. Herbert Vogelsang, who has been connected with th 
Hauck Manufacturing Co., for six years, will be in charge 





J 


In addition to manufacturing a line of oxy-acetylene weld 
ing apparatus for garage use the Waterhouse Welding Con 
pany, of Boston, Mass., makes a complete line of pistons fo: 
all well-known models pleasure cars, trucks, motorcycles and 
motors. The company has recently issued a booklet of spec! 
fications of pistons, pins and rings, with prices. 





Under the revised I. C, C. regulations a label tag of n 
design will be acceptable for both freight and express ship 
ments of gases. The new style of tag is a square shape with 
the punching in the upper left hand corner of the address side 
Red cardboard is used for inflammable gas tags and green for 
non-inflammable. 





The Alexandria Welding Works, Alexandria, La., is plan 
ning for the establishment of a new factory at Sixth and L«« 
streets. Mr. W. D, Worthington is president of this company 
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Fidelity Lead Burning Torches 








No. 18A. Torch with 4 tips ie $7.50 
No. 180. Wal! Block ........ . 4.00 
(This wall block is often used, and sold, with this torch). 














No. 18. Torch with 4 tips... 
No. 181. Wall Block ............... é , 
(This wall block is often used, and sold, with this torch). 


These torches «ve used for Lead Burning—in different outfits, 
with different combinations of gases. 


If your Jobber does not carry the FIDELITY line, write us 
for sa be iving prices and information on FIDELITY 
Lead Burning Torches, Outfits, Supplies, etc. 
Manufactured by 
FIDELITY BRASS MFG. CO. 
1001-11 W. Washington Blvd. 


CHICAGO, U. S. A. 


$6.06 
5.00 


fIDELITy 
»RODUCTS 














re 


PaEE |SR 





Roebling 
Welding Wire 


Conforming te Spec. E1B and G1A of The American Welding 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
Y-in.; Ye-in.; de-in.; %-in.; de-in.; Ye- 
in.; sz-in., having a standard length 
of 14-in., in bundles 50 Ibs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as '%-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. _ They are 
supplied in standard sizes: %-in.; fy-in.; 4-in.; fe-in.; %-in.; 
fs-in.; gh-in.; ye-in.; and in standard lengths of 36 in. - 
bundles weighing 50 Ibs. each, well protected by \weatherproo 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 











Well, 
Did Somebody? 


You know there cannot’‘be more than one 
best. Best is best, better than all the 
other. 


Everybody has been saying that their 
welding apparatus is best. They can’t all 
be telling the truth—Somebody must 
have prevaricated. 


We leave it to you to say who did. We 
only tell you what Smith welding appa- 
ratus will do and how much grief it will 
stand and then dare the world to find any 
other that can show the same perform- 
ance. 


There is no need for us to say ours is best 
—our users do it for us. They can tell 
when they work with a Smith No. 6 
Torch for instance, that it was designed 
by a man who had worn the goggles, a 
man who combined a lot of experience 
and know-how with plenty of common 
sense when he designed it. 


That is why difficult work loses a lot of its 
difficulty when the No. 6 Torch is used, why 
some work that has been called impossible with 
other torches has been accomplished with the 
No. 6. 


What we mean is this: The No. 6 is six torches 
in one—it makes a good workman better and 
enables a novice to do surprisingly good work, 
No torch will stand more heat or backfire less. 
If there’s another torch that equals it we have 
never seen it—and we keep our eyes pretty 
wide open, too. 


If you use a welding and cutting torch or are 
going to, in justice to yourself you should in- 
vestigate the Smith No. 6. May we send you 
our catalog? Write Department “B.” 


Distributors 


Campbell Iron Co., St. Louis, Mo. 

Electric Appliance Co., Chicago, Ill. 

Omaha Welding Co., Omaha, Nebr. 

Omaha Baum Iron Co., Omaha. 

Master Sales Co., Omaha. Pa 

Bonniwell Calvin Iron Co., Kansas City, Mo. 

Holter Hdwe. Co., Spokane, Wash. 

James Supply Co., Chattanooga, Tenn. 

Big Three Welding & Equip. Co., Ft. Worth, 
Tex. 

Williams Hdwe. Co., Minneapolis, Minn. 

The Moore Hdwe. & Iron Co., Denver, Colo. 

Young & Vann Supply Co., Birmingham, 
Ala, 

Taylor Parker Co., Norfolk, Va. 

Motor Mercantile Co., Salt Lake City, Utah. 

Seattle Oxygen Co., Seattle, ash, 

Waterhouse & Lester Co., San Francisco, 
Calif., Los Angeles, Calif, Portland, Ore. 

Motor Equipment Co., Wichita, Kans, 

Shadbolt & Boyd Iron Cec., Milwaukee, Wis. 

Tull Rubber & Supply Co., Atlanta, Ga. 

Mine & Smelter Supply Co., Salt Lake City, 
Utah. 


Smith’s Inventions, Inc. 


Exclusive Manufacturers of Oxy-Acetylene welding 
and cutting equipment. 


Minneapolis, Minn. 
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FUTURE OF THE JOB WELDING SHOP 
(Continued from page 25) 

on which subject he is certainly an enthusiast! Mr. Jones took 
us over to his storeroom where he had his equipment in drawers, 
which he could lock at night, and where the torches and regu- 
lators could be thoroughly protected against promiscuous hand- 
ling. Most of the equipment looked as good as new, and I 
commented on this. There were pegs on the wall for holding 
the hose which, in this shop, is never allowed to lie around on 
the floor, and there seemed to be an infinite number of bins 
with wire rods in them. Upon inquiry I found that this was 
filling material. Whatever kind of welding is: required, there 
is one correct filling rod for doing the work. As fast as the 
experts in the industry have been developing filling materials, 
Mr. Jones has been laying in a supply, so that his jobs could be 
correctly done. This is another of the interesting services rend- 
ered by this fine shop and it indicates how rapidly the welding 
industry is getting away from the days when cast iron welds 
were made with wrought iron rods. 

“Mr. Jones talked quite a little about what he called ‘metal- 
lurgy’ and.I judge that a great deal of thought is being given 
to the making of welds with filling materials of approximately 
the same composition as the original casting, so that even high- 
powered microscopes will not reveal great variations over the 
welded section. Welding on small work, where smaller torch- 
es are used, requires smaller rods than on the heavier work, so 
sometimes there are two or three kinds of filling rods or wire 
of the same relative composition. With some of the work fluxes 
are also needed, and cans of the flux are stored in neatly-marked 
bins, so that there never need be any mistake when they are 
wanted. 


“Mr. Jones pointed out to me his ‘emergency’ outfit. I found 
that an oxygen cylinder, small acetylene cylinder, cutting torch, 
welding torch and regulators were always kept in this locker 
for emergency work. This outfit has only been used on emer- 
gencies four or five times, but when it is needed it is always 
there and not a moment’s delay results. On a couple of occa- 
sions trolley cars have been badly twisted up in accidents, and 
people have been trapped so that, except for the arrival of the 
Smith and Jones cutting outfit, their injuries might have re- 
sulted much more seriously. Two or three interesting stories 
could be told about the way the emergency outfit has been 
used, but I do not like to go into gruesome details of elevator 
accidents. It is becoming generally known that Smith & Jones 
have this emergency outfit, so it is apt to be called on even more 
often in the future than in the past. 

“After looking over the storeroom we went back into the 
shop, where Mr. Jones pointed out a division near the heavy 
welding space which he called the contract section. This is 
where small work, which is brought in by truck, is welded for 
various factories with which Smith & Jones have working agree- 
ments. Occasionally these plants have urgent contracts, but 
as a general thing the contract work is so lined up that the weld- 
ers can devote their time to it when there are no emergency 
repairs on hand. This, of course, operates to cut down the 
overhead and furnish steady labor. 


“Across the floor from the contract section was a locker room 
for the men, with a shower bath in an alcove. Welding is hot 
work and there is usually considerable dirt accumulating, al- 
though the shop could be called spitk and span. 

“Nearby were a couple of machine tools, including a drill press, 
a planer and a couple of grinders. Mr. Jones told me that they 
have made it a rule to finish all their work by machining or 
grinding, so that it can be immediately restored to service. This 
of course, saves sending the work to a machine shop or doing 
the machine work at the plant for which the welding was done. 
Mr. Jones said that when this equipment was first installed it 
took practically all their working capital, but Mr. Smith dis- 
cussed their ability to turn out machined work wherever he was 
soliciting business, and they very soon found that they were a 
step ahead of their competitors and, therefore, got a good deal 
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of business on that account. Needless to say, most of 
competitors had to follow their lead within a short time 
now all are stronger for putting in the additional equipme: 

“We next took a look at the acetylene generator room, | 
quite an imposing-looking generator was making the gas ‘ 
was piped to the various ‘stations’ in the shop. Alongsid a 
generator room, which was made to comply with all the 
of the insurance companies, there was another room fo: 
oxygen supply. The cylinders were connected to littl 
coils, which in turn were connected to a central pipe and, th: 

a regulator, to a pipe line, which also led to the various 2 
tions. The floor of this room was level with an auton ; 
trick-body, so cylinders can be transferred by one man wit 
any trouble. It takes about two hours a day for one ma: 
take care of the acetylene generator and the oxygen cylin 

In a small room, on the other side of the acetylene gene: 
the acetylene is generated. A few cylinders of compr: 
acetylene are kept handy for outside emergency work, suc! 
cutting down old structures, etc. These cylinders are stor 

a small platform in the carbide storage room. 

“This sounds as though the Smith & Jones welding 
were occupying a very elaborate building, but such is not 
case. The main part of the structure is of steel frame 
corrugated iron. The acetylene room and oxygen room ar: 
brick, as it is very important that the temperatures be kept 
above freezing in these rooms. A small heating plant provi 
hot water heat for the generator and oxygen rooms, storero 
locker room and office, but the shop itself is not heated. 
actual welding work will, of course, heat up the open s 
quite a bit in severe weather, and with the new furnace arran 
ments there is not the same trouble from the gases of the | 
heating fire that was formerly encountered. 

“Mr. Jones advised me that everything possible had been 
to keep the building cost as low as possible, but they have : 
hesitated to invest sufficient money to provide all the facilit 
that will help toward quality, production and reducing cost 
There is, of course, quite a considerable investment in the 
naces (of which there are two, one large and one small), t 
generator, oxygen manifold and pipe lines, and the welding 
equipment itself, which is of the best and of sufficient variet 
for light or heavy work. On some kinds of real heavy 
they will use as many as four welders at a time, all equippe 
with heavy-duty torches. The stock of welding rods is amp 
but not in excess, only those rods which are called for constant) 


such as cast iron or Norway iron, being kept in quantity. Thes: =! 
however, are purchased in large enough quantities to get : 
benefit of price reductions. The same may be said for th 4 


purchases of flux, but, as rubber deteriorates with age, the hos 
is purchased only as needed. s 

“One could not go through this plant without being ve: Z| 
much impressed with the business-like arrangements and ; 
thorough understanding which both Messrs. Smith and Jon 
have of their welding problem. I regret that I was not abi 
to stay to watch the welding of our big cylinder, but [ hav: 
learned a great deal due to this experience of ours, and am sur 
that I can find lots of uses for welding as done by such a firn 
as Smith & Jones. I have told Mr. Smith that I would not 
hesitate to tell anyone he would like to refer to me of my att 
tude in this regard. I agree with Mr. Smith that the welding 
industry has certainly hardly been touched, and I am sure that 
we will have many a pleasant business dealing in the futu' 
although, of course, many of these cases on which Smith will }: 
called in will not necessarily be pleasant for us. Even whe: 
breakdowns occur Smith will be welcome because he will enable: 
us to overcome our difficulties promptly.” 

Gentlemen of the International Acetylene Association, thu: 4 
ends the story of our Factory Manager, and the picture he gives 
us of the Successful Welding Shop of 1926. If, by its contrast 
with the welding shop of today, the picture suggests the weld 
ing of business capacity to technical knowledge and practica! 
experience in the average job welding shop, it points a certain 
way for a greater future development of the industry. 





Sarbc. 








February, 1922 THE WELDING ENGINEER 


WHILE Lda 


s9 Electrodes 
and Welding Wires 


eee Badass “ roe et es 


aie Le 


peasrane y 


The chemical analyses of the Seven different ‘“‘Raco” 

Peters! as is Wires are published in an interesting booklet, the 

/ “WACO” MILD STEEL WELDING WIRES only one of its kind, which will be sent on request to 
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oe— any user of welding wires—no charge. 
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let ond A GLADELPUIA. PA Rail facilities directly into the plant and a 500,000 


Blue Label pound stock, in 3-32 in., Y in., 5-32 in., 3-16 in. and 
Colored labels in this style '4 in. diameter make it generally possible to ship 


identify each different Kind orders of any size, the day they are received. 
of RACO WIRE 








Samples for testing and new current prices furnished promptly. 


Reid-Avery Company 


Z2ist St. and Washington Ave. 
PHILADELPHIA, PA. 
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20 Years’ Oil Burner Experience (Kerosene) 


PREHEATERS 


COMPLETE UNITS 

INSTALLATIONS | | 
GENERATORS or ae: | 
and SUPPLIES | -. wn coteie aia Pa 


Lowest Minim as 
well as Producing a 

fect Weld. A saving of 
from 30 to 60 per cent in 


K-G WELDING ano CUTTING CO., Inc. ae Steet 
Home Office and Factory: 556 W. 34th St.,New York City ly profitable investment. 


eee Write for Bulletin No, 127. 


PHILADELPHIA ie ngeo ror = gm SPRINGHIELD, MASS. HAUCK MANUFACTURING CO. 


122 Tenth St. Brooklyn, New York 
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WELDERS—AT LAST—A “WODACK” COMBINATION PORTABLE 
ELECTRIC DRILL AND GRINDER. Now you can 


Finish your welds with a “WODACK” 


and then use the same tool for drilling in your general repair work. Two tools in one—a ra 
distinct saving in price. Operated from any electric light socket. A.C. and D. C. current. 


Write for Descriptive Bulletin No. 908 


Mansfactured by WW odack Electric Tool Corporation 
CHICAGO, ILL. 


Office and Factory: 27 So. Jefferson St. 















““WODACK” 
_+ Combination Portable 
Electric Drill and Grinder 
Patented Nov. 1, 1921 









Distributors for Rego 
Welding and Cutting Ap- 
paratus. 





ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL A 
MOVER DEAT BEIBTAL, cccccccc cc ccccccccecvccesesccctecsecsctccccecess 

BV e AT WEA ccc ccccccccccceseccccecceecccseseeceoccocccoccess 
EVER STAY SOD LOOM, for Aluminum, ......cccccccccecceceeeccees 


EVER STAY SALES COMPANY a gre 


16501 Jackson Street, OMAHA, NEBRASKA 


Coe ee ee ween enee 


ene noveteouteds 1.00 Per Bottle antes. All orders chipped C. ©. D. No 


EVER STAY PROCESS. We GIVE you complete 
ND FLUX. 
$2.15 Por Pound ox., mstel self om 6 Money Back Guar 
2.75 Per Pound orders shipped less than two pounds of 
wanted in every city. 
——e 








CURRENT WELDING LITERATURE 


DISPOSITION OF THE LINE OF WELD, by Marcel Piette— 
Brief general treatment of welding vessels to contain liquids or 
gases under pressure. The author recommends placing the line of 
weld so that the weld will not be subject to both tensile and bend- 
ing stresses.—Revue de la Soudure Autogene, Paris, December, 
1921. 


ARC WELDING OF CAST IRON, by A. R. Allard—A thorough 
treatment of carbon are and metallic arc welding of cast iron. Dis- 
eusses characteristics of various grades of cast iron, and explains 
welding processes in detail, including the selection of the proper 
electrode material. The subject matter is treated in a practical 
way and illustrated by drawings and photographs.—Proceedings of 
the American Welding Society, January. 


OXYGEN AND NITROGEN IN WELDS, by 8S. W. Miller—The 
detection of nitrogen and oxygen in welds and their effect on the 
grain structure of the metal.—<Acetylene Journal, February. 


JOINING BARS BY THERMIT WELDING, by L. IL. Grinnell— 
Bars 64 ft. and 74 ft. long, 4% in. in diameter, were made of shorter 
bars of the same diameter by the Thermit process.—American 
Machinist, Jan. 26. 


RADIOMETALLOGRAPHY AND ITS APPLICATIONS TO 
AUTOGENOUS WELDING—A study of the defects in welds, which 
can be detected by the X-Ray photograph.—Published by Biblio- 
teque de l’'Acetylene at de la Soudure Autogene, Paris. 


IMPORTANCE OF MANAGERIAL UNDERSTANDING OF 
WELDING, by G. O. Carter—Study of the conditions necessary to 
secure the best results, with methods of checking the welder’s 
ability and some tests for correct welding.—The Iron Age, Feb. 2. 


STANDARDS OF RAILROAD SHOP WELDING PRACTICE, by 
G. M. Calmbach—General rules, together with typical examples of 
welding and building up worn parts. Frame welding is one of the 
problems illustrated.—Railway Mechanical Engineer, January. 


ARC WELDING—Westinghouse Electric: and Manufacturing 
Co., East Pittsburgh, Pa. A small leaflet, No. 1825, published by 
this company, covering the use of are welding for repair and 
reclamation. It also tells how costs can be reduced by the use 
of arc welding. 





Position Wanted—Electric arc and oxy-acetylene welder 
with long experience in railroad and general repair work (have 
record of building up on welding shop from nothing to a 
profitable business); can take care of welding department or 
train welders in either process; would consider buying part 
interest in going shop; capable of carrying on experimental 
work in laboratory. Address 15, care The Welding Engineer. 





QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 


Cast Iron 
Gives Machinable Weld 


QUASI-ARC WELDTRODE CoO., INC. 
Peekskill, New York 





L. W. 110 V. WELDER 








U. S. GAUGES 


AN ESSENTIAL OF THE 
OXY-ACETYLENE INDUSTRY 


U. $8. GAUGE CoO. 


44 Beaver St., New York 





CHICAGO DETROIT BOSTON 
PHILADELPHIA NEW ORLEANS SAN FRANCISCO 
BIRMINGHAM MONTREAL 














Position Wanted—Welder with four years’ experience as a! 
operator in railroad shop, during which time most all of th: 
weldable metals were handled, wishes position. Positio: 
which has opportunity for advancement most desirable. Lo 
cation no object. Address 23, care The Welding Engineer 





4200-4208 GRAND RIVER AVENUE 





REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outfit 
for doing this work including initial supply of metal. Satisfaction guaranteed. Price $25.00 Complete. Full instruc- 
tions with every outfit. Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 


DETROIT, MICHIGAN 
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known industry has proven their superiority. 
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NONOX SWEDOX 
LEKTROX SWEDOX 
GAS CARBOX 

ARC CARBOX 


ita sa eb tlhe 


VANOX 
NICKOX 
KROMOX 
RAILOX 
CASTOX 


+ ‘a 
% 

4 

2) 
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Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 


Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. 
them to us. 


CHICAGO, ILL. @rititol (co DETROIT, MICH. 
127 N. Peoria St. Skeet Ee \VVirte. ompany » Warren & Bellevue Ave. 


Our experts will solve your welding problems. Send 


Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use im practically every 
The quality maintained. has never been equalled. 
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SQUARE C CASTOX 
MANGANOX 
ALUMINOX 
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BRONZOX 

BRAZOX 
TOBIN BRONZE 
COPPER ALLOY RODS 
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CASTOX-BRONZOX 
ALUMINOX FLUXES. 
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The WIEDERWAX 


A non-carbonizing kerosene burner, spreading 
a flame 11 inches wide and adjustable to a 
length of 3 feet. 


Solves the Problem of Proper Pre- 
Heating in Every Welding Shop 


It spreads the flame under the casting, enveloping the 
whole job in uniform heat. 

It is the quickest, cleanest, cheapest and most prac- 
tical method of pre-heating. The only way. 

The Wiederwax kerosene burner overcomes all pre- 
vious troubles of oil pre-heating methods. It is a 
product of years of extensive study and experiment- 
ing. 








Proper combustion of the fuel eliminates carboni- 
zation—nec cleaning necessary—always a steady, not 
swaying flame. 


More Heat, More Efficiency at Reduced 
Fuel Consumption. 
Write Us at once for Information and Prices 


You are in need of the WIEDERWAX burner and we 
can furnish you single burners or units attachable to 
your welding table, or supply you with complete 
pre-heating tables. 


GEIST MANUFACTURING COMPANY 
Atlantic City, New Jersey 


Also manufacturers of the well-known WIEDERWAX PRE-HEATERS 


| 








Gas Manufacturers Find 


That Leaks Cost Money 


* on 
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HE Burdett Master Valve is 

the latest step toward the elim- 
ination of costly gas leaks in stuff- 
ing boxes. 


The Burdett Master Valve can be 
used any place in a gas plant 
where a globe valve is now in 
service. 


The Burdett Master Valve embodies 
the Burdett high standards of design, 
materials and workmanship. It will 
be fully described in our March ad- 


. vertisement. 


Gas Manufacturers, Watch for it 
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Burdett Mfg. Co. 
309 St. Johns Court 
Chicago, Illinois 
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Do you have any trouble 


Welding Aluminum? 


If you do-- 


The Hoskins Aluminum Welding and Soldering Outfit 
will solve this problem for you. ft does not contain any 
patented solder nor secret process. 
Send for Our Circular 
HOSKINS PROCESS DEVELOPMENT COMPANY 
4035 W. Kinzie Street CHICAGO, ILLINOIS 


























BUCKEYE 


Aluminum Solder $1.00 # 
Cast Iron Flux 235 # 
1, '' C. 1. Rod .0612# 


These items as well as all other supplies and REGO 
equipment that we handle carry our “‘No Reservation” 
Guarantee. On that basis, can you go wrong by send- 
ing us a sample order? 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. Cleveland, Ohio 














Cast 
Iron 


RODS 


What happens when a welder lays down a round 
welding rod? It probably rolls away from him. Result 
—lost time, lower efficiency. 


NORTHEX WELDING 











Our Hexagonal Rods Stay “Put’’ 
Highest Quality—Lowest Price 


NORTH BUFFALO HARDWARE FOUNDRY 


745 Hertel Avenue Buffalo, N. Y. 

















4 “Well Worth aTrial” 
@] O BRAND) GENUINE SWEDISH 
ACETYLENE WELDING RODS 


FROM STOCK MILL SHIPMENTS 


B. Dieden & Co., Inc., 50°‘Church St., New York 








Becailiavalt 


ACETYLENE = 


A new mixing principle, « regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
are exclusive IMPERIAL features. Write for cetalog. 
imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 
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CAST IRON RODS | 


— Soft and Clean — 
QUALITY GUARANTEED 





Also 
RODS, WIRES AND FLUXES 
For Welding All Other Metals 





POM ETI & 


Prices on Application 


BIERMAN-EVERETT FOUNDRY CO. 
133-153 So. 20th St. Irvington, N. J. 








LET’S GO as this “Welding Foreman” who severed his connec- 
tions with a World Wide Concern to go into business on his 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this welder 
Knowing success depended upon the reliability of material and 
technique, experience demanded he specify “MOREY” Oxy- 
Acetyiene Welding FLUXES. 


AND GO by making your services demand recognition as the 
“Welding Foreman,” whose purchases for the past five years 


were: 
1916, $270.09 1917, $403.30 1918, $558.88 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where re- 
liability dependability and quality are the most valuable assets 


to prosperity, as proven by a “Welding Foreman” with a 
reputation. 


1919, $487.56 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorporated 1915 
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Grind and Finish your welds with Strand 
Flexible Shaft Grinders. 


Made in several sizes. 


N. A. STRAND & CO. 


The Electrical Bldg., 625 W. Jackson Blvd. 
Chicago 














OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 








| WM. WHARTON JR. & CO., INC. 
30 Church Street NEW YORK CITY 


“ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work” 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. 
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OXYGEN “» ACETYLENE | 
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No Shortage 
on the Big Jobs 


Large welding and cutting operations 
often necessitate emergency orders for 
Airco Oxygen and Airco Acetylene. 


You need not fear a shortage of supply 
when undertaking these large projects, 
because a nearby Airco Distributing 
Station is prepared to handle efficiently 
your rush orders for Airco Oxygen and 
Airco Acetylene. 

















“Airco Oxygen and Acetylene Service 
is Good Service” under all conditions. 


AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Orygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office: 
342 MADISON AVE., 
NEW YORK, N. Y. 


Airco Plants and District Offices: 


Atlanta Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa. 
— Madison, II. 
rookiyn Py 
Buffalo a 
Chicago ehlliaser.: 
Cleveland Oklahoma City 
Coatesville, Pa. Philadelphia 
Defiance, O. Pittsburgh 
Detroit Richmond 
Emeryville, Cal. Seattle 
Gloucester, N. J. St. Louis 
Airco was used to a large , Warren, O. 
extent bigger org - ae -- : Airco warehouses at intermediate points @ 
shortened to admit of -_ Bold ty indicates the city also contain: an 
wey from the Great ' , be scape * ; Airco District Office. Address cor 
es vi. important ) : ence to nearest District Office. 
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Send fer Airco Booklet ‘‘The Technical Engineer's Judgment of the Oxyacetylene Process.” Mention THE WELDING ENGINEER when writing. 




















Here are the 
problems, in 





The Last Word 


answers to your welding 


The Welding Encyclopedia 


VER ninety per cent of the welding prob- 

lems submitted to The Welding Engineer 
during the past twelve months have been an- 
swered from the text of The Welding Enclyco- 
pedia. It is a complete information service 
department in itself, ready to answer your 
puzzling questions without an instant’s delay. 
With such a book at your command it is easy 
to tell what is the best way to go about this job, 
or that job, what one kind of apparatus will do 
and what work should be done by a different 
process. 


in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 
tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 


trade. 
dered your copy? 


It is a book you should have in your shop library. Have you or- 


CONTENTS 


1. Illustrated encyclopedia covering all words, 7. 


terms, and trade names used in welding. 

2. Oxy-Acetylene 
Cast Iron, Copper, Brass, Bronze. 
tions for welding each of these metals.) 


3. Electric Arc Welding.—Two illustrated chap- 


ters on this process. 


4 Electric Resistance Welding.—Includes Butt 
) erg = * Line Welding, Percussion Welding and 
Spot Welding. 


5. Thermit Welding.—The most complete trea- 


tise on this process ever published. 


6. Use and Misuse of Oxy-Acetylene Equipment. 
—Tells how to - the best results from apparatus 


and how to avoid costly accidents. 


2-a 

The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 
Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
I understand that | may keep it for five days for exam- 
imation and if it is not satisfactory | may return it and you will refund the 


enclosed five dollars. 
purchase price. 


Welding—Aluminum, Steel, 8. 
(Full instruc- 9. 


Bailer Welding.—An important subject for 
the welder to study. 
Heat Treatment of Steels. 


Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern the ae Seu 
installation and operation of equipment. ions 
10. Charts and Tables.—A fund of welding infor- ustrati 
mation at a glance. Includes color chart showing Bound in Cloth 
colors at various temperatures. pe 
11. Condenser Catalogs.—Up to date information Price $5.00 


about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and 
reliable guide to the man who purchases or recom- 
mends welding apparatus. 


Send the Coupon 
Today 


Order with this cou- 
pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satisfied with it, you 
may return it at our 
expense and the pur- 
chase price will be 
promptly refunded. 
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